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000.—REPORT ON THE CEPHALOPODS OF THE NORTHEASTERN 
COAST OF AMERICA, 


By A. E. VERRILL. 


Part I.—THE GIGANTIC SQUIDS (Architeuthis) AND THEIR ALLIES; 
WITH OBSERVATIONS ON SIMILAR LARGE SPECIES FROM FOREIGN 
LOCALITIES. 


The early literature of natural history has, from very remote times, 
contained allusions to huge species of Cephalopods, often accompanied 
by more or less fabulous and usually exaggerated descriptions of the 
creatures* In a few instances figures were attempted which were 
largely indebted to the imagination of their authors for their more 
striking peculiarities. 

In recent times, many more accurate observers have confirmed the 
existence of such monsters, and several fragments have found their 
way into European museums. 

To Professor Steenstrup and to Dr. Harting, however, belongs the 
credit of first describing and figuring, in a scientific manner, a number 
of fragments sufficient to give some idea of the real character and affini- 
ties of these colossal species. More particular accounts of the speci- 
mens described by these and other recent writers will be given farther 

on. 

Special attention has only recently been called to the frequent occur- 
rence of these “ big squids,” as our fishermen call them, in the waters 
of Newfoundland and the adjacent coasts. The cod-fishermen, who 
visit the Grand Banks, appear, from their statements, to have been 


*The description of the ‘‘ poulpe” or devil-fish, by Victor Hugo, in ‘‘ The Toilers of 
the Sea,” with which so many readers have recently become familiar, is quite as fab- 
ulous and unreal as any of the earlier accounts, and even more bizarre. His descrip- 
tion represents no real animal whatever. He has attributed to the creature habits 
and anatomical structures that belong in part to the polyps and in part to the poulpe 
(Octopus), and which appear to have been derived largely from the several descrip- 
tions of these totally distinct groups of animals, contained in some cyclopedia. ‘These 
he has confounded and hopelessly mixed up. Asif to make this confusion worse 
confounded, he applied to his creation the name of ‘ Cephaloptera,” the designation 
of a gigantic genuine fish (a “‘ray”) found on our southern coasts, and also called ‘‘devil- 
fish” by the fishermen. His account of the general appearance of the Octopus, however, 
is not so bad, and was evidently based on a very superficial personal examination of 
an ordinary specimen of Octopus vulgaris. 
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long familiar with them, and occasionally to have captured and used 
them for bait. The whalemen have also repeatedly stated that sperm- 
whales feed upon huge squid, and that, when wounded, they often vomit 
large fragments of them, in such a condition as to be recognizable.* — 

L have somewhere seen a statement to the effect that a huge squid of 
this kind was cast ashore, many years ago (in the last century, I believe), 
at the Island of St. Pierre, near Newfoundland, but have forgotten the 
authority for the statement. 

The first reliable account, known to me, of specimens actually taken in 
American waters by our pelormen and whalemen was published by Dr, 
A. S. Packard, in 1873.+ In that article Dr. Packard described a por- 
tion of a jaw from a large specimen (our No. 1) taken by the Gloucester 
fishermen on the Grand Banks, and a very large pair of jaws taken — 
from the stomach of a sperm-whale (our No. 10). Soon after this, in 
1873, a large living specimen (our No. 2) was encountered by Theophi- 
lus Picott and another fisherman, in Conception Bay, and one of the 
tentacular arms which they secured was preserved in the geological mu- 
seum at Saint John’s, Newfoundland, by the Rev. M. Harvey and Mr. 
Alexander Murray. Both these gentlemen wrote good and interesting 
accounts of this specimen, which were extensively copied in the maga- 
zines and newspapers, while a photograph of the arm itself was also 
secured and distributed. Q 

This important addition to our knowledge of these creatures was 
followed, about two weeks later, by the capture of a nearly perfect speci- 
men (our No. 5) of the same species, near Saint John’s. Mr. Harvey 
and Mr. Murray likewise secured this specimen, and published detailed 
accounts of it, which gave a more accurate idea of the character of the 
genus and species than had any previous descriptions. 

My own attention was specially directed to these large Cephalopods, 
at that time, on account of being so fortunate as to secure for study 
most of the preserved portions of all the specimens referred to above, 
with some additional ones, detailed below. For these very interesting 
specimens I am especially indebted to the zeal and kindness of the 
Rev. M. Harvey and to Prof. S. F. Baird. To Dr. A. S. Packard I am 
indebted for the use of the jaws of No. 10. Mr. Pourtalés, curator of 
the Museum of Comparative Zoology, has also kindly sent the specimens 
belonging to that museum, and Mr. W. H. Dall has contributed his speci- 
mens and drawings of a species from Alaska. Special acknowledg- 
ments to others will be found in connection with the descriptions of the 
specimens. 

Although I have, in several former papers, ¢ given details of the time 
"* See Maury’s Sailing Directions. Also articles by N. 8. Shaler, American Naturalist, 


vol. vii, p. 3, 1873; by Dr. Packard, op. cit., p. 90; and by Mr. W. H. Dall, BP. cit., 
p. 484, 


t American Naturalist, vol. vii, p. 91, February, 1873. 
¢ American Jour. Science, vol. vii, p. 158, Feb., 1874; vol. ix, pp. 123, 177, Plates 
IL-v, 1875; vol. x, p.213, Sept., 1875; vol. xii, ‘e 236, 1876; vol. xiv, p. 425, Nov., 
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and place of occurrence of many of the specimens enumerated below, it 
seems desirable to bring together, in this place, accounts of all these, 


_ in order that the various descriptions and measurements may be more 


readily compared, and also that errors in some of the former accounts 
may be corrected and new information added. ‘To facilitate the compari- 
son of the general accounts of more than twenty-five examples that I am 
now able to enumerate from our coast, I have given, by themselves, the 
statements of the time and place of their occurrence, with such general 
descriptions and measurements of each as are most available, reserving 
the more detailed special descriptions of the preserved specimens for 
the systematic part of this article. 

This seemed the more desirable because the information, concerning 
many of the specimens is so scanty as to render it impossible to refer 
them, with certainty, to either of the species now recognized or named. 
It is probable, however, that only three forms are indicated by the 
large Newfoundland specimens of Architeuthis, and two of these may be 
merely the males and females of one species. One of the principal dif- 
ferences usually indicated by the measurements is in respect to the size 
and length of the shorter arms, one form having them comparatively 
stout, often ‘thicker than a man’s thigh,” while the other form has them 
long and slender (usually 3 to 5 inches in diameter, with a length of 
6 to 11 feet). In case these differences prove to be sexual, those with 
stout arms will probably be the females, judging from analogy with 
the small squids nearest related.* In the three specimens, of which I 
have seen the arms, they are long and slender, but in one the arms are 
much longer in proportion to the body than in the others; there are 
also differences in the denticulation of the suckers of the short arms. 
These differences appear, at present, to indicate two species. 

A few words of explanation may be desirable here, in regard to the rela- 
tive value of the measurements usually given, and also with reference to 
the parts most useful to preserve when, as will usually happen, the whole 
1877. American Naturalist, vol. viii, p. 167, 1874; vol. ix, pp. 21, 78, Jan. and Feb., 
1875 Annals and Magazine of Nat. Hist., March, 1874. Transactions Connecticut 
Acad. Science, vol. v, p. 177, Plates XIII-XXV, 1879-’80. 


*By examinations of very numerous specimens of our common squids, Ommastrephes 
illecebrosus and Loligo Pealei, I have satisfied myself that the adult females of both 


_ commonly differ from the males by having the head, the siphon, the arms, and the 


suckers relatively larger and stronger than in the males. In comparing specimens of 
the two sexes having the body and fins of the same length, this difference is often 
very evident. The large suckers of the tentacular arms often show an increased size 
in the female, in a very marked degree. The short arms show a greater increase in 
diameter than in length. In one of my former articles (Amer. Journ. Sci., ix, p. 179, 
1875) the increase in size of these parts was erroneously, but inadvertently, said to 
be in the male, but this error has been corrected in my subsequent articles. Still, it 
is true that both sexes vary to a considerable extent in the size of the suckers, even in 
adult specimens of equal size, so that a male may easily be selected with suckers 
larger than those of some females of the same size. In these common squidsI have 


_ found no great variation in the relative size and form of the caudal fins, when adult, 


and of the same sex. I have often found the males more common than the females. 
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cannot be saved. The measurements of the soft external parts of 
Cephalopods are, for the most prt, only approximate, and they are not 
all of equal value, for some parts are more changeable in size and shape 
than others. The long, contractile tentacular arms, especially, are lia- 
ble to great variation in length according to their state of contraction 
or extension, and therefore their relative length is of little or no value 
in discriminating species. Unfortunately, this, either by itself or com- 
bined with the length of the ‘body’ as total length, is often the princi- 
pal one given. The circumference of the body varies, likewise, accord- 
ing to its state of contraction or relaxation, and the ‘breadth’ of the 
body, when such soft creatures are stranded on the shore, will depend 
much upon the extent to which it is collapsed and flattened from its 
proper cylindrical form, and is of less value than the circumference. 
Measurements of the length of the body, to the mantle-edge, and to the 
bases of the arms; length and circumference of the various pairs of 
short arms; of the length and circumference of the head; size of the 
eyes; length and breadth of the tail-fin ; size of the largest suckers on . 
the different arms; and size of the ‘club’ of the long arms, are all very 
useful and valuable. The shape of the tail-fin should be carefully noted, 
also the presence or absence of eyelids, and of a sinus or groove at the 
front edge of eyelids. The size and shape of the thin internal ‘bone’ 
or ‘pen’ is particularly desirable. All parts of Cephalopods contract 
to a very great extent, when preserved in strong alcohol for some time. 
Even the horny jaws and sucker-rings may decrease as much as 20 per 
cent. in size, and the soft parts much more. Usually it will not be pos- 
sible to preserve the pen in any satisfactory shape by drying, for it 
cracks in pieces and curls up. It may be preserved packed in salt, in 
brine, or in alcohol. The same is true of the beak. The horny rims of 
the suckers can usually be dried, but are better by far in alcohol or 
brine. The parts most useful for preservation in alcohol or salt, in cases 
when only a portion can be saved, are the long tentacular arms, espe- 
cially their terminal ‘clubs,’ with the suckers in place; the short arms, 
with their suckers; of these the left arm of the lower, or ventral, pair 
will probably be the most valuable, being usually the one that will 
show the sexual distinction, by the alteration of its suckers, toward the 
tip or in some other part; the lateral arms next to the ventral are next 
in importance; the caudal fin, and if possible the entire head, should be 
preserved; also the ‘pen,’ if possible. In cases where the head cannot 
be saved entire, even with the arms removed, the beak and tongue, and 
other fleshy parts in and behind the beak, should be carefully preserved, 
as nearly entire as possible, either in strong brine or in alcohol of not 


less than 80 per cent., which is generally the best strength for all kinds 
of Cephalopods. . 
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General description of the several American specimens, and of their occur- 
rence. 


No. 1.—GRAND BANKS SPECIMEN, 1871. (Architeuthis princeps.) 
Plate XI, figures 3, 3a. 


This specimen was found dead and floating at the surtace, on the 
Grand Banks of Newfoundland, in October, 1871, by Captain Campbell, 
of the schooner ‘ B. D. Haskins,” of Gloucester, Mass. It was taken on 
board and part of it used for bait.* Dr. A.S. Packard has given, in the 
American Naturalist, vol. vii, p. 91, February, 1873, a letter from Mr. 
James G. Tarr, of Gloucester, Mass., containing most of the facts that 
have been published in regard to the history of this individual. . But its 
jaws were sent to the Smithsonian Institution by Mr. G. P. Whitman, 
and were sent to me by Professor_Baird to be described and figured. 
The horny jaw or beak from this specimen is thick and strong, nearly 
black; it is acute at the apex, with a decided notch or angle on the in- 
side, about .75 of an inch from the point, and beyond the notch is a large, 
prominent angular lobe. Mr. Tarr states that the mate of the vessel 
measured the body of this specimen with a rule, after it was hoisted on 
board, and that it measured 15 feet in length and 4 feet 8 inches in cir- 
cumference. The arms were mutilated, but the portions remaining were 
estimated to be 9 or 10 feet long and 22 inches in circumference, two 
being shorter than the rest. It was estimated that it weighed 2,000 
pounds, and would have filled eight or ten barrels. 


No. 2.—CONCEPTION BAY SPECIMEN, 1873. (Architeuthis Harveyi?) 


A large individual, seen resting at the surface, was approached and 
attacked by two men, who were in a small boat, near Portugal Cove, in 
Conception Bay, October 27, 1873. Full accounts of this adventure, 
written by Rev. M. Harvey, have been published in many of the maga- 
zines and newspapers.t Two of the arms, which it threw across the 
boat, were cut off with a hatchet and brought ashore. One of these was 
a Short or sessile arm, the other was one of the long, slender tentacular 


*T have been informed by many other fishermen that these ‘‘big squids,” as they 
call them, are occasionally taken on the Grand Banks and used for bait. Others state 
that they have seen them in that region, without being able to capture them. Nearly 
all the specimens hitherto taken appear to have been more or less disabled when first 
observed, otherwise they probably would not appear at the surface in the day-time. 

_ From the fact that they have mostly come ashore in the night, I infer that they iinhabt 
chiefly the very deep and cold fiords of Newfoundland, and come up to the surface only 
in the night. : 

tSee Amer. Jour. Science, vol. vii, p. 158, 1874; and Amer. Naturalist, vol viii, No. 
2, p. 120, Feb., 1874, in a letter from Mr. Alexander Murray. Also, Proc. Zool. Soc. 
Lond., p. 178, 1874; Proc. Boston Soc. Nat. Hist., xvi, p. 161, 1873; The Maritime 
Monthly, iii, No. 3, March, 1874, p. 193; The New York World, Nov. 9, 1873; The 
Montreal Gazette, Nov. 26, 1873; The Boston Traveller, Nov., 1873. 
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arms. A portion of the latter, measuring 19 feet in length, was pre- 
served by the Rey. M. Harvey and Mr. Alexander Murray for the mu- 
seum at Saint John’s, Newfoundland. It was photographed, and cuts 
copied from the photograph were published in some of the English mag- 
azines.* Before it was secured for preservation it had been considerably 
jnjured, many of the larger suckers having been torn off or mutilated. 
Owing to this fact they were originally described by Mr. Harvey as des- 
titute of marginal denticulations, but he subsequently re-examined the 
specimen, at my request, and informed me that they were all originally 
denticulated. Of this specimen I have seen only the photograph and 
some of the smaller suckers. This fragment represents the distal half 
of one of the long tentacular arms, with its expanded terminal portion 
or ‘club’ originally covered with cup-shaped suckers, about 24 of which, 
forming two central rows, are very large, the largest being 1.25 inches 
in diameter; others, alternating with these along each margin, are 
smaller, with the edge supported by a serrated ring. The tip of the arm 
is covered with numerous smaller suckers, in four rows. The part of 
the arm preserved measured, when fresh, 19 feet in length and 3.5 inches 
in circumference, but wider, ‘like an par, and 6 inches in circumference 
near the end, where the suckers are situated. 

It is Sl that 6 feet of this arm had been destroyed before it was 
preserved, and the captors estimated that they left from 6 to 10 feet — 
attached to the creature, which would make the total length between 31 
and 35 feet. According to Mr. Murray, the portion preserved measured 
but 17 feet in length when he examined it, October 31, 1873, after it 
had been a few days in strong brine. The other arm was destroyed and 
no description was made; but the portion secured was estimated by the 
Rey. Mr. Gabriel, who saw it, to have been 6 feet long and 10 inches in 
diameter; it was evidently one of the eight shorter sessile arms, and its 
size was probably overestimated. The fishermen, who were doubtless 
somewhat frightened, estimated the body of this individual to have been 
about 60 feet in length and 5 feet in diameter, according to Mr. Harvey; 
but if the proportions be about the same as in the specimens since cap- 
tured (No. 5 and No. 14), as I believe, then the body could not have been 
more than about 10 feet long and 2.5 feet in diameter, and the long 
arms should have been about 32 feet in length.t Allowing 2 feet for 
the head, the total length, would, therefore, be about 44 feet. 

The following extract is from a letter written by the Rev. M. Harvey 
to Dr. J. W. Dawson, and published in the Montreal Gazette, February 
26, 1873: “Two fishermen were out in a small punt, on October 26, 1875, 
off Portugal Cove, Conception Bay, about nine miles from Saint John’s. 


*See Annals and Magazine of Natural History, IV, xiii, p. 68, Jan., 1874; and The 
Field, Dec. 13, 1873. The central line of this photograph is reduced four and a quar- 
ter times, while the front part is reduced about four times. 

+ Doubtless these long arms are very contractile, and changeable in length, like those 
of the ordinary squids. 
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Observing some object floating on the water at a short distance, they 
rowed towards it, supposing it to be a large sail or the débris of a wreck. 
On reaching it one of the men struck it with his ‘gaff, when immedi- 
ately it showed signs of life, reared a: parrot-like beak, which they de- 
clare was ‘as big as a six-gallon keg,’ with which it struck the bottom 
of the boat violently. It then shot out from about its head two huge 
livid arms and began to twine them round the boat. One of the men 
seized a small ax and severed both arms as they lay over the gunwale 
of the boat; whereupon the fish moved off and ejected an immense quan- 
tity of inky fluid, which darkened the water for two or three hundred 
yards. The men saw it for a short time afterwards, and observed its 
tail in the air, which they declare was 10 feet across. They estimate 
the body to have been 60 feet in length, 5 feet in diameter, of the same 
shape and color as the common squid, and they observed that it moved 
in the same way as the squid, both backwards and forwards. 

- “One of the arms which they brought ashore was unfortunately de- 
stroyed, as they were ignorant of its importance; but the clergyman of 
the village assures me it was 10 inches in diameter and 6 feet in length. 
The other arm was brought to Saint John’s, but not before 6 feet of it 
were destroyed. Fortunately, I heard of it and took measures to have 
it preserved. Mr. Murray, of the geological survey, and I afterwards 
examined it carefully, had it photographed, and immersed in alcohol; it 
is now in our museum. It measured 19 feet, is of a pale, pink color, en- 
tirely cartilaginous, tough and pliant as leather, and very strong.” 


No. 3.—CoomBs’ COVE SPECIMEN, 1872. (Architeuthis Harveyi 2?) 


Another specimen (No. 3), probably considerably larger than the last, 
was captured at Coombs’ Cove, Fortune Bay, Newfoundland. The fol- 
lowing account has been taken from a newspaper article, of which I do 
not know the precise date,* forwarded to me by Professor Baird, to- 
gether with a letter, dated June 15, 1873, from the Hon. T. R. Bennett, 
of English Harbor, Newfoundland, who states that he wrote the article, 
and that the measurements were made by him, and are perfectly re- 
liable :t 

‘Three days ago there was quite a large squid run almost ashore at 
Coombs’ Cove, and some of the inhabitants secured it. The body meas- 
ured 10 feet in length and was nearly as large round as a hogshead. 
One arm was about the size of a man’s wrist, and measured 42 feet in 
length; the other arms were only 6 feet in length, but about 9 inches 
in diameter, very stout and strong. The skin and flesh were 2.25 inches 


* The exact date of this capture I do not know, but it was probably in the autumn 
or winter of 1872. 

tThrough Mr. Sanderson Smith, who visited Mr. Bennett after the publication of 
my first article, I learn that this specimen is the same as the one designated as No. 6 
in my early papers, and that the measurements of No. 6, as given tome by Mr. Har- 
vey, are incorrect, owing to his mistake in supposing that 42 feet was the total length, 
instead of the length of the longer tentacular arm. 
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thick, and reddish inside as well as out. The suction-cups were all 
clustered together, near the extremity of the long arm, and each cup 
was surrounded by a serrated edge, almost like the teeth of a hand- 
saw. I presume it made use of this arm for a cable, and the cups for 
anchors, when it wanted to come to, as well as to secure its prey, for 
this individual, finding a heavy sea was driving it ashore, tail first, 
seized hold of a rock and moored itself quite safely until the men 
pulled it on shore.” 

Mr. Bennett, in a memorandum subsequently given to Mr. Sanderson 
Smith, and communicated to me by him, states that both the tentacu- 
lar arms were present, and that the shorter one was 41.5 feet in length. 
The large diameter of the short arms, compared with their length and 
with that of the long arms, and their shortness compared with the 
length of the body, are points in which this specimen apparently dif- 
fered essentially from those that have been preserved and are better 
known. It was probably a female. The total length, as I understand 
the measurements, was 52 feet. . 


No. 4.—BONAVISTA BAY SPECIMEN. (Architeuthis Harveyi?) 


Plate III, figures 4, 4a. Plate IV; figures 1, la. 


A pair of jaws and two of the suckers from the tentacular arms were 
forwarded to me by Professor Baird, of the Smithsonian Institution. 
These were received from Rey. A. Munn, who writes that they. were 
taken from a specimen that came ashore at Bonavista Bay, Newfound- 
land; that it measured 32 feet in length (probably the entire length, 
including the tentacular arms) and about 6 feet in circumference. The 
jaws are large and broad, resembling those of No. 5 both in size and 
form, but much thinner than those of No. 1, and without the deep 
notch and angular lobe seen in that specimen. The suckers also agree 
with those of No. 5, but are a little smaller. 


No. 5.—LOGIE BAY SPECIMEN, 1873. (Architeuthis Harveyi, type.) 
Plate I. Plate II. Plate III. Plate IV, figures 4-11. Plate V, figures 1-5. 


A complete specimen was captured in November, 1873, at Logie Bay, 
about four miles from Saint John’s, Newfoundland. It became entangled 
in a herring-net, and made a desperate effort to escape. It was killed 
by the fishermen, with some difficulty, and only after a struggle, during 
which its head was badly mutilated and severed from the body, and the 
eyes, most of the siphon-tube, and part of the front edge of the mantle 
were destroyed. It is probable that this was a smaller specimen of the 
same species as No. 2. Fortunately, this specimen was secured by the - 
Rev. M. Harvey, of Saint John’s. After it had been photographed and 
measured, he attempted to preserve it entire in brine, but this was 
found to be ineffectual, and after decomposition had begun to destroy 
some of the most perishable parts, he took it from the brine and, divid- 
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ing it into several portions, preserved such parts as were still un- 
decomposed in strong alcohol. These various portions have all been 
examined by me, and part of them are now in my possession, and, 
with the photographs, have enabled me to present a restoration, be- 
lieved to be tolerably accurate, of the entire creature (Plate II). In 
this figure the eyes, ears, siphon-tube, and front edge of the mantle 
have been restored from a small squid (Ommastrephes). The other 
parts have been drawn directly from the photographs and speci- 
mens.* There were two photographs of the specimen,t one show- 
ing the entire body, somewhat mutilated anteriorly, the other showing 
the head with the ten arms attached (Plate I, fig. 1). The photographs 
were made by Messrs. MecKenny & Parsons, of Saint John’s. The 
body or mantle of this specimen was about 7 feet long and between 5 
and 6 feet in circumference; the relatively small caudal fin was 
arrow-shaped and 22 inches broad, but short, thick, and very pointed 
at the end; the two long tentacular arms were 24 feet in length and 
2.5 inches in circumference, except at the broader part near the end; 
the largest suckers, which form two regular alternating rows, of twelve 
each, were 1.25 inches in diameter, with serrated edges. There is also 
an outer row of much smaller suckers, alternating with the large ones, 
on each margin; the terminal part is thickly covered with small ser- 
rated suckers; and numerous small suckers and tubercles are crowded 
on that portion of the arms where the enlargement begins, before the 
commencement of the rows of large suckers. The arrangement of the 
suckers is nearly the same as on the long arm of No. 2, but in the 
latter the terminal portion of the arm, beyond the large suckers, as 
shown in the photographs, is not so long, tapering, and acute, but 
this may be due to the different conditions of the two specimens. 
The eight short arms were each 6 feet long; the two largest were 10 
inches in circumference at base; the others were 9, 8, and 7 inches. 
These short arms taper to slender, acute tips, and each bears more than 
100 large, oblique suckers, with serrated margins, and over 200 smaller 
ones toward the tip. 


* The figure was originally made, from the photographs only, by Mr. P. Retter, of 
the Museum of Comparative Zoology, but after the arrival of the specimens it had to 
be altered in many parts. These necessary changes were made by the writer, after a 
careful study of the parts preserved, in comparison with the photographs and origi- 
nalmeasurements. As published in my first paper (1875), the eyes and back of the head 
of the figure were restored as in Loligo. Subsequent studies and additional specimens 
showed that this genus is closely allied to Ommastrephes. Therefore, the head would 
have been more correctly shown had it been restored with reference to that genus, as 
has been done in this paper. The most obvious difference is in the eyes, which have 
distinct lids and an anterior sinus. 

+Cuts made from these photographs have been published in several magazines and 
newspapers, but they have been engraved with too little attention to details to be of 
much use in the discrimination of specific differences. I have, therefore, prepared 
new figures from these photographs with the greatest care possible (Plate I). These 
figures are particularly valuable, as showing the arrangement of the suckers on the 
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The portions of the pen in my possession belong to the posterior part 
of the blade, with fragments from the middle; although neither the 
actual length nor the greatest breadth of this part can be given, we 
can yet judge very well what its general form and character must have 
been. It was a large, broad and thin structure, of a yellowish brown 
color, and translucent. Its posterior portion (Plate II, figure 3) re- 
sembles that of Loligo, but its anterior and lateral edges are entirely 
different, for instead of having a regular lanceolate form, tapering to 
both ends, as in Loligo, it expands and thins out toward the lateral and 
anterior borders, fading out insensibly, both at the edges and end, into 
soft membrane.* The posterior end, for about an inch and a half, rapidly 
narrows to a point, which was probably involute and hooded for a short 
distance; from this portion forward the width gradually increases from 
1.2 inches to 5 inches, at a point 25 inches from the end, where our 
specimen is broken off; at this place the marginal strips are wanting, 
but the width is 5 inches between the lateral midribs (d, d’’), which 
were, perhaps, far from the margin. Along the center of the shell 
there is a strong, raised, smooth, rounded midrib, which is very con- 
spicuous in the middle and posterior sections, becoming angular near 
the end. On each side of the midrib is a lateral rib of smaller size. 
These at first diverge rapidly from the central one, and then run along 
nearly parallel with the outer margin and about .4 of an inch from it, 
but beyond 11 inches from the point the margins are torn off; the lateral 
ribs gradually fade out before reaching the anterior border; near the 
place where they finally disappear they are about 6 inches apart.t 


No. 6 (OF FORMER ARTICLES)—SAME AS No. 3. 
No. 7.—LABRADOR SPECIMEN. 


Dr. D. Honeyman, geologist, of Halifax, Nova Scotia, has published, 
in a Halifax paper, a statement made to him by a gentleman who claims 
to have been present at the capture of another specimen (No. 7), in the 
Straits of Belle Isle, at West Saint Modent, on the Labrador side: “It 
was lying peacefully in the water when it was provoked by the push of 
an oar. It looked fierce and ejected much water from its funnel; it did 
not consider it necessary to discharge its sepia, as mollusea of this kind 


* Probably there may have been a narrow prolongation or shaft beyond the portion 
preserved, but of this there is no fragment. 

tMr. Harvey published popular accounts of this specimen, and of the previously 
captured arm of the larger one (No. 2), in the Maritime Monthly Magazine of Saint 
John, New Brunswick, for March, 1874, and in several newspapers. Acknowledgments 
are also due to Mr, Alexander Murray, provincial geologist, who codperated with Mr. 
Harvey in the examination and preservation of these specimens, and who has also 
written some of the accoutits of them that have been published. See also the Ameri- 
can Naturalist, vol. viii, p. 122, February, 1874; American Journal of Science, vol. vii, 
p. 460; Nature, vol. ix, p. 322, February 26, 1874; Appleton’s Journal, January 31, 
1874; Forest and Stream, p. 356 (with figure), January, 1874. 
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generally do in order to cover their escape. The men in the boat de- 
termined to secure it. After it had taken the boat in its arms, they 
tried to ship it with their oars. One of these broke, but another boat 
coming to aid in the capture, the squid was taken hold of by a grapnel 
and rolled into a seine-boat. The boats were engaged in the herring- 
fishing. This also appears to have been the squid’s occupation about 
the time of its capture. The length of its longest arm was 37 feet; the 
length of the body 15 feet; whole length 52 feet. The bill was very large. 
The suckers of its arms or feet, by which it lays hold, about 2 inches in 
diameter. The monster was cut up, salted, and barreled for dog’s meat.” 

In this account the length given for the “body” evidently includes the 
head also. This creature was probably disabled, and perhaps nearly 
dead, when discovered at the surface, and this seems to have been the 
case with most of the specimens hitherto seen living. Animals of this 
sort probably never float or lie quietly at the surface when in good 
health. 

Nos. 8 AND 9.—LAMALINE SPECIMENS, 1870-71. 


Mr. Harvey refers to a statement made to him by a clergyman, Rey. 
A. HE. Gabriel, of Portugal Cove, that two specimens (Nos. 8 and 9), 
measuring respectively 40 and 47 feet in total length, were cast ashore 
at Lamaline, on the southern coast of Newfoundland, in the winter of 
1870-71. . 


No. 10.—SPERM-WHALE SPECIMEN. (Architeuthis princeps.) 
Plate XI, figures 1, 2. 


This specimen, consisting of both jaws, was presented to the Peabody 
Academy of Science, at Salem, Mass., by Capt. N. E. Atwood, of Prov- 
incetown, Mass. It was taken from the stomach of a sperm-whale, but 
the precise date and locality are not known. It was probably from the 
North Atlantic. The upper jaw was imperfectly figured by Dr. Packard 
in his article on this subject.* It is one of the largest jaws yet known, 
and belonged to an apparently undescribed species, which I named 
Architeuthis princeps, and described in my former papers, with figures 
of both jaws. 


No. 11.—SEcoND BONAVISTA BAY SPECIMEN, 1872. 


The Rey. M. Harvey, in a letter to me, stated that a specimen was 
cast ashore at Bonavista Bay, December, 1872, and that his informant 
told him that the long arms measured 32 feet in length, and the short 
arms about 10 feet in length, and were “thicker than a man’s thigh.” 

The body was not measured, but he thinks it was about 14 feet long 
and very stout, and that the largest suckers were 2.5 inches in diameter. 
The size of the suckers is probably exaggerated, and most likely the 


* American Naturalist, vol. vii, p. 91, 1873. 
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length of the body also. It is even possible that this was the same 
specimen from which the beak and suckers described as No. 4, from 
Bonavista Bay, were derived, for the date of capture of that specimen 
is unknown to me. The latter, however, was much smaller than the 
above measurements, and it is, therefore, desirable to give a special 
number (11) to the present one. 


No. 12.—HARBOR GRACE SPECIMEN, 1874~75. 


Another specimen, which we have designated as No. 12, was cast 
ashore, in the winter of 1874~75, near Harbor Grace, but was destroyed 
before its value became known, and no measurements were given. 


No. 13.—FORTUNE BAY SPECIMEN, 1874. 
Plate IX, figure 11. 


A specimen was cast ashore, December, 1874, at Grand Bank, Fortune 
Bay, Newfoundland. As in the case of several of the previous speci- 
mens, I was indebted to the Rev. M. Harvey for early information con- 
cerning this one, and also for the jaws and one of the large suckers of 
the tentacular arms, obtained through Mr. Simms, these being the only 
parts preserved. Although this specimen went ashore in December, 
Mr. Harvey did not hear of the event unti] March, owing to the unusual 
interruption of travel by the severity of the winter. He informed me 
that Mr. George Simms, magistrate of Grand Bank, had stated in a 
letter to him that he examined the creature a few hours after it went 
ashore, but not before it had been mutilated by the removal of the tail 
by the fishermen, who finally cut it up as food for their numerous dogs; 
and that the long tentacular arms were 26 feet long and 16 inches in 
circumference; the short arms were about one-third as long as the long 
ones; the “pack of the head or neck was 36 inches in circumference” 
(evidently meaning the head behind the bases of the arms); the length 
of the body “from the junction to the tail” was 10 feet (apparently 
meaning from the base of the arms to the origin of the caudal fins). He 
thought that the tail, which had been removed, was about one-third as 
long as the body, but this was probably overestimated. In No. 14 the 
tail, from its origin or base, was about one-fifth as long as the balance 
of the body and head. Applying the same proportions to No. 13, the 
head and body together would have been 12 feet. In a letter to me, 
dated October 27, 1875, Mr. Simms confirmed the above measurements, 
but stated that the long.arms had been detached, and that the bases of 
the arms measured as those of the tentacular arms (they had previously 
been cut off about a foot from the head), were triangular in outline, the 
sides being respectively 5, 6, 5 inches in breadth, the longest or outer 
Side being convex and the two lateral sides straight. He, moreover, says 
that all the arms were covered with large suckers from the base outward. 
Hence, it is probable that he made a mistake as to these stumps, and 
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that they really belonged to a pair of sessile arms. Probably the tentac- 
ular arms, when extended, had been cut off so close to their contractile 
bases that their stumps had afterwards become contracted within their 
basal pouches, and were therefore overlooked. He adds that the body 
was 3 feet broad (doubtless it was much flattened from its natural form), 
and that the measurements were made while the body lay upon uneven 
ground, so that its exact length could not be easily ascertained, and 
that the caudal fin had been cut off at its base. As the tail-fins of Nos. 
5 and 14 were about one-fifth the length of the rest of the body and the 
head together, this specimen, if-belonging to either of those species, 
should have been about 12 feet from the base of the arms to the tip of 
the tail. 

The large sucker in my possession is 1 inch in diameter across the 
denticulated rim, and in form and structure agrees closely with those 
described and figured by me from the tentacular arms of Nos. 4, 5, and 
14 (Plate IV, figures 1, 4, and Plate IX, figures 1, 1 a). 

The jaws are still attached together, in their natural position, by the 
cartilages. They agree very closely in form with the large jaws of Archi- 
teuthis princeps V.(No. 10), figured on Plate XI, but they are about one- 
tenth smaller. 


No. 14.—CATALINA SPECIMEN, 1877. (Architeuthis princeps.) 
Plates VIII-X. 


A nearly perfect specimen of a large squid was found cast ashore, after 
a severe gale, at Catalina, Trinity Bay, Newfoundland, September 22, 
1877. It was living when found. It was exhibited for two or three . 
days at Saint John’s, and subsequently was carried in brine to New 
York, where it was purchased by Reiche & Brother, for the New York 
Aquarium. There I had an opportunity to examine it very soon after 
its arrival.* I am also indebted to the proprietors of the aquarium for 
some of the loose suckers. Other suckers from this specimen were sent 
to me from Newfoundland, by the Rev. M. Harvey. Although some- 
what mutilated, and not in a very good state of preservation when re- 
ceived, it is of great interest, being, without doubt, the largest and best 
Specimen ever preserved. The Catalina specimen, when fresh, }t was 9.5 
feet from tip of tail to base of arms; circumference of body, 7 feet; cir- 
cumference of head, 4 feet; length of tentacular arms, 30 feet; length of 


*See American Journal of Science and Arts, vol. xiv, p. 425, November, 1877. When 
examined by me it was loose in a tank of alcohol. Dr. J. B. Holder gave me valuable 
assistance in making this examination, and also made one of the drawings of the caudal 
fin. It was afterwards “prepared” for exhibition by a taxidermist, who misplaced 
the arms, siphon, and other parts, and inserted two large, round, flat, red eyes close 
together on the top of the head! Continued soaking in strong alcohol had reduced its 
dimensions to about one-half their former measurements when examined by me twog 
years later. 

t Measurements of the freshly-caught specimen were made by the Rey. M. Harvey, 
at Saint John’s, and communicated to me. 
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longest sessile arms (ventral ones?), 11 feet; circumference at base, 17 
inches; circumference of tentacular arms, 5 inches; at their expanded 
portions, 8 inches; length of upper mandible, 5.25 inches; diameter of 
large suckers, 1 inch; diameter of eye-openings, 8 inches. The eyes 
were destroyed by the captors. It agrees in general appearance with 
A. Harveyi (No. 5), but the caudal fin is broader and somewhat less 
acutely pointed than in that species, as seen in No. 5; it was 2 feet and 
9 inches broad, when fresh, and broadly sagittate in form. The dried 
rims of the large suckers are white, with very acutely serrate margins ; 
the small smooth-rimmed suckers, with their accompanying tubercles, 
are distantly scattered along most of the inner face of the tentacular 
arms, the last ones noticed being 19 feet from the tips. The sessile 
arms present considerable disparity in length and size, the ventral ones 
being somewhat larger and longer than the others, which were, how- 
ever, more or less mutilated when examined by me; the serrations are 
smaller on the inner edge than on the outer edge of the suckers. On the 
smaller suckers beyond the middle of the arms the inner edge is without 
serrations. 
No. 15.—HAMMER COVE SPECIMEN, 1876. 


In a letter from Rev. M. Harvey, dated August 25, 1877, he states 
that a big squid was cast ashore November 20, 1876, at Hammer Cove, 
on the southwest arm of Green Bay, in Notre Dame Bay, Newfoundland. 
When first discovered by his informant it had already been partially 
devoured by foxes and sea-birds. Of the body, a portion 5 feet long 
remained, with about 2 feet of the basal part of the arms. The head 
was 18 inches broad; tail, 18 inches broad; eye-sockets, 7 by 9 inches; 
stump of one of the arms, 3.5 inches in diameter. 

The only portion secured was a piece of the ‘pen’ about 16 inches 
long, which was given to Mr. Harvey. 


No. 16.—LANCE COVE SPECIMEN, 1877. (Architeuthis princeps? 2.) 


In a letter dated November 27, 1877, Mr. Harvey gives an account 
of another specimen which was stranded on the shore at Lance Cove, 
Smith’s Sound, Trinity Bay, about twenty miles farther up the bay than 
the locality of the Catalina Bay specimen (No. 14). He received his in. 
formation from Mr. John Duffet, a resident of the locality, who was one 
of the persons who found it and measured it. His account is as follows: 
“On November 21, 1877, early in the morning, a ‘big squid’ was seen 
on the beach at Lance Cove, still alive and struggling desperately to 
escape. It had been borne in by a ‘spring tide’ and a high inshore 
wind. In its struggles to get off it ploughed up a trench or furrow 
about 30 feet long and of considerable depth, by the stream of water 
that it ejected with great force from its siphon. "When the tide receded 
it died. Mr. Duffet measured it carefully, and found that the body was 
nearly 11 feet long (probably including the head), the tentacular arms 
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.33 feet long. He did not measure the short arms, but estimated them 
at 13 feet, and that they were much thicker than a man’s thigh at their 
bases. The people cut the body open and it was left on the beach. It 
is an out-of-the-way place, and no one knew that it was of any value. 
Otherwise it could easily have been brought to Saint John’s with only 
the eyes destroyed and the body opened.” It was subsequently carried 
off by the tide, and no portion was secured. 

This was considerably larger than the Catalina specimen. 

The great thickness of the short arms of this specimen, and of some 
of the others, indicates a species distinct from A. Harveyi, unless the 
sexes of that species differ more than is usual in this respect among 
the smaller squids. The length of the sessile arms, if correctly stated, 
would indicate that this specimen belonged to A. princeps. In the 
female Ommastrephes illecebrosus, the common northern squid, the head 
is usually larger, the short arms are stouter, and the suckers are often 
larger than in the male, of the same length. 


No. 17.—TRINITY BAY SPECIMEN, 1877. 


Mr. Harvey also states that he had been informed by Mr. Duffet that 
another very large ‘big squid’ was cast ashore in October, 1877, about 
five miles farther up Trinity Bay than the last. It was cut up and used 
for manure. No portions are known to have been preserved, and no 
measurements were given. 


No. 18.—THIMBLE TICKLE SPECIMEN, 1878. 


The capture of this specimen has been graphically described by Mr. 
Harvey, in a letter to the Boston Traveller of January 30, 1879: 

“On the 2d day of November last, Stephen Sherring, a fisherman 
residing in Thimble Tickle (Notre Dame Bay), not far from the locality 
where the other devil-fish (No. 19) was cast ashore, was out in a boat 
with two other men; not far from the shore they observed some bulky 
object, and, supposing it might be part of a wreck, they rowed toward 
it, and, to their horror, found themselves close to a huge fish, having 
large glassy eyes, which was making desperate efforts to escape, and 
churning the water into foam by the motion of its immense arms and 
tail. It was aground and the tide was ebbing. From the funnel at the 
back of its head it was ejecting large volumes of water, this being its 
method of moving backward, the force of the stream, by the reaction 
of the surrounding medium, driving it in the required direction. At 
times the water from the siphon was black as ink. 

“Finding the monster partially disabled, the fishermen plucked up 
courage and ventured near enough to throw the grapnel of their boat, . 
the sharp flukes of which, having barbed points, sunk into the soft 
body. To the grapnel they had attached a stout rope, which they had 
carried ashore and tied to a tree, so as to prevent the fish from going 
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out with the tide. It was a happy thought, for the devil-fish found 
himself effectually moored to the shore. His struggles were terrific as 
he flung his ten arms about in dying agony. The fishermen took care 
to keep a respectful distance from the long tentacles, which ever and 
anon, darted out like great tongues from the central mass. At length 
it became exhausted, and as the water receded it expired. 

“The fishermen, alas! knowing no better, proceeded to convert it 
into dog’s meat. It was a splendid specimen—the largest yet taken— 
the body measuring 20 feet from the beak to the extremity of the tail. 
It was thus exactly double the size of the New York specimen [No. 14], 
and 5 feet longer than the one taken by Budgell. The circumference 
of the body is not stated, but one of the arms measured 35 feet. This. 
must have been a tentacle.” 


No. 19.—THREE ARMS SPECIMEN, 1878. (Architeuthis princeps ?) 


Mr. Harvey has also given an account of this specimen in the same 
letter to the Boston Traveller, referred to under No. 18. This one was 
found cast ashore, after a heavy gale of wind, December 2, 1878, by Mr. 
William Budgell, a fisherman, residing at a place called Three Arms, 
on the south arm of Notre Dame Bay. It was dead when found, and 
was cut up and used for dog-meat. Mr. Harvey’s account is as follows: 

‘¢ My informant, a very intelligent person, who was on a visit in that 
quarter on business, arrived at Budgell’s house soon after he had 
brought it home in a mutilated state, and carefully measured some por- 
tions with his own hand. He found that the body measured 15 feet 
from the beak to the end of the tail, which is 5 feet longer than the 
New York specimen. The circumference of the body at its thickest 
part was 12 feet. He found only one of the short arms perfect, which 
was 16 feet in length, being 5 feet longer than a similar arm of the 
New York specimen, and he describes it as ‘thicker than a man’s 
thigh.” 

The statement that the sessile arms were longer than the head and 
body together, indicates that this was a specimen of A. princeps, like 
No. 14, but larger. 


No. 20.—BANQUEREAU SPECIMEN, 1879. 


This consists of the terminal part of a tentacular arm, which was taken 
by Capt. J. W. Collins and crew of the schooner “ Marion” from the 
stomach of a large and voracious fish (Alepidosaurus ferox), together with 
the first specimen discovered of the remarkable squid, Histioteuthis 
Collinsit V. The fish was taken on a halibut trawl-line, north latitude 42° 
49’, west longitude 62° 57’, off Nova Scotia, January, 1879. This frag- 
ment, after preservation in strong alcohol, now measures 18 inches in 
length, It includes all the terminal club, and a portion of the naked 
ari belowit. This club is narrow, measuring but.75 of an inch across its 
front side, while the naked arm is 1.25 broad, and rather flat, where cut 
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off. From the commencement of the large suckers to the tip it meas- 
ures 9.25 inches. It had lost most of its suckers, so that it cannot be 
identified with certainty. Part of the large suckers and some of the 
marginal ones still remain, though the horny rings are gone. Diameter 
of large suckers, .50 of an inch; of marginal ones, about .12 of an inch. 
The suckers have the same form and arrangement as in the larger spec- 
imens of Architeuthis. It may have belonged to a young A. Harveyi. 


No. 21.—CAPE SABLE SPECIMEN. (Sthenoteuthis megaptera V.) 


Plate XVI. 


This specimen was found thrown on the shore, near Cape Sable, Nova 
Scotia, after the very severe gale in which the steamer “ City of Boston” 
was lost several years ago. It is preserved in alcohol, entire and in 
good condition, in the Provincial Museum at Halifax, where it is well 
exhibited in a large glass jar. Itis the type-specimen of Architeuthis 
megaptera, described by me, September, 1878.* It is a comparatively 
small species, its total length being but 43 inches; its head and body 
together, 19 inches; body alone, 14 inches; its tentacular arms, 22 and 
24 inches; short arms, from 6.5 to 8.5 inches; tail-fin, 13.5 inches broad 
and 6 iuches long. 

This species differs widely from all the others in the relatively enor- 
mous size and breadth of its caudal fin, which is nearly as broad as the 
body is long, and more than twice as broad as long. It has been made 
the type of a new generic group. 


No. 22.—BRIGUS SPECIMEN, 1879. 


Mr. Harvey states that portions of another large squid were cast ashore 
«near Brigus, Conception Bay, in October, 1879. 
Two of the short arms, each measuring 8 feet in length, were found 
with other mutilated parts, after a storm. 


No. 23.—J AMES’S COVE SPECIMEN, 1879. 


From Mr. Harvey I have also very recently received an account of 
another specimen, which was captured entire, about the first of Novem- 
ber 1879, at James’s Cove, Bonavista Bay, Newfoundland. It seems to 
have been a fine and complete specimen, about the size of the Catalina 
Bay specimen (No. 14). Unfortunately, the fishermen, as usual, indulged 
immediately in their propensity to cut and destroy, and it is doubtful if 
any portion was preserved. The account referred to was published in 
the Morning Chronicle of Saint John’s, Newfoundland, December 9, 1879, 
and was credited to the Harbor Grace Standard. The author of the 
article is not given. The following extract contains all that is essential: 
“A friend at Musgrave Town ads us the following particulars relative 
to the capture of.a big squid at James’s Cove, Goose Bay, about a month 


*American Journal of Science, xvi, p. 207, 1878. 
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ago. Our correspondent says: ‘Mr. Thomas Moores and several others 
saw something moving about in the water, not far from the stage. Get- 
ting into a punt they went alongside, when they were surprised to see a 
monstrous squid. One of the men struck at it with an oar, and it im- 
mediately struck for the shore, and went quite*upon the beach. The 
men then succeeded in getting a rope around it, and hauled it quite — 
ashore. It measured 38 feet altogether. The body was about 9 feet in 
length, and two of its tentacles or horns were 29 feet each. There were — 
several other smaller horns, but they were not so long. The body was 
about 6 feet in cireumfercnce. When I saw it, it was in the water, and 
was very much disfigured, as one of the men had thoughtlessly cut off 
the two longest tentacles, and had ripped the body partly open, thereby 
completely spoiling the appearance of the creature. The foregoing par- | 
ticulars I obtained from Mr. Moores.’ ” 


No. 24.—THE GRAND BANKS SPECIMEN, 1880. 
Plate V, figures 5-7. Plate VI. 


This specimen, which I have designated as No. 24, was found, dead 
and mutilated, floating at the surface, at the Grand Banks of Newfound- | 
land, April, 1880, by Capt. O. A. Whitten and crew of the schooner “Wm, 
H. Oakes,” and oe them it was well preserved and presented to the 
United States Commission of Fish and Fisheries. It is of great inter- 
est, because it furnishes the means of completing the description of parts 
that were lacking or badly preserved in the larger specimens, especially 
the sessile arms and the buccal membranes. 

The specimen consists of a part of the head, with all the arms attached, 
and with the suckers in a good state of preservation on all the arms, 
though the tips of all the short arms, except the left of the second pair, 
are destroyed, and all of the arms are more or less injured on their outer 
surfaces. The jaws and buccal membranes, with the odontophore and | 
cesophagus, are intact. Parts of the cartilaginous skull, with some of 
the ganglia and the collapsed eyes, are present, but the external surface 
of the head is gone and the eyelids are badly mutilated. No part of the | 
body was preserved. The tentacular arms, with all the suckers, are in 
good preservation. Unfortunately, the distal portions of both the ven-— 
tral arms had been destroyed, so that the sex could not be determined. 
The color of the head, so far as preserved, and of the external surfaces 
of the sessile arms, is much like that of the common squids. 


Reproduction of lost parts. 


This creature had been badly mutilated long before its death, as its 
healed wounds show, and to this fact many of the imperfections of the 
specimen are due. At the time of its death, or subsequently, the ex: 
tremities of the ventral arms and of the third ‘tight arm appear to haye 
been destroyed, besides other injuries. But both the dorsal arms and 
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both the lateral arms of the left side had pteviously been truncated at 
12 to: 15 inches from their bases. The ends had not only healed up en- 
tirely, but each one had apparently commenced to reproduce the lost 
portion. The reproduced part consists, in each case, of an elongated, 
acute, soft papilla, arising from the otherwise obtuse end of the arm. 
At its base one or two small suckers have already been reproduced, and 
minute rudiments of others can be detected on some of them. Whether 
these arms would have been perfectly restored in course of time is, per- 
haps, doubtful,* but there can be no doubt that a partial restoration 
would, at least, have been effected. On the basal half of several of the 
arms some of the suckers had also been previously lost, and these were all 
in the process of restoration. The restored suckers were mostly less than 
one-half the diameter of those adjacent, and in some cases less than one- 
third. Among the restored suckers were some malformations. One has 
a double aperture, with a double horny rim. In one case two small suck- 
ers, with pedicels in close contact, occupy the place of a single sucker. 
In another instance a small pediceled sucker arises from the pedicel of 
a larger one, near its base. 


Nos. 25, 26, &c. 
Architeuthis abundant in 1875 at the Grand Banks. 


From Capt. J. W. Collins, now of the United States Fish Commission, 
I learn that in October, 1875, an unusual number of giant squids were 
found floating at the surface on the Grand Banks, but mostly entirely 
dead and more or less mutilated by birds and fishes. In very few cases 
they were not quite dead, but entirely disabled. These were seen chiefly 
between north latitude 44° and 44° 30’, and between west longitude 49° 
_ 30’ and 49° 50’. He believes that between 25 and 30 specimens were 
secured by the fleet from Gloucester, Mass., and that as many more were 
probably obtained by the vessels from other places. They were cut up 
and used as bait for codfish. For this use they are of considerable value 
to the fishermen. Captain Collins was at that time in command of the 
schooner “* Howard,” which secured five of these giant squids. These 
were mostly from 10 to 15 feet long, not including the arms, and aver- 
aged about 18 inches in diameter. The arms were almost always muti- 
lated. The portion that was left was usually 3 to 4 feet long, and at the 
base about as large as a man’s thigh. 

One specimen (No. 25), when cut up, was packed into a large hogs- 
head-tub having a capacity of about 75 gallons, which it filled. This 
tub was known to hold 700 pounds of codfish. The gravity of the Archi- 
uthis is probably about the same as that of the fish. This would indicate 
more nearly the actual weight of one of these creatures than any of the 


/*That mutilations of the arms in species of Octopus are regularly restored is well 
known, but it has been stated by Steenstrup that this does not occur in the ten-armed 
forms. I have repeatedly observed such restorations in Loligo and Ommastrephes. 
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mere estimates that have been made, which are usually much too great. 
Allowing for the parts of the arms that had been destroyed, this speci- 
men would, probably, have weighed nearly 1,000 pounds. 

Among the numerous other vessels that were fortunate in securing 
this kind of bait, Captain Collins mentions the following: 

The schooner “ Sarah P. Ayer,” Captain Oakly, took one or two. 

The “KB. R. Nickerson,” Captain McDonald, secured one that had its 
arms and was not entirely dead, so that it was harpooned. Its tentac- 
ular arms were 36 feet long (No. 26). 

The schooner “ Tragabigzanda,” Captain Mallory, secured three in one 
afternoon. These were 8 to 12 feet long, not including the arms. 

These statements are confirmed by other fishermen, some of whom 
state that the “ big squids” were also common during the same season 
at the “‘ Flemish Cap,” a bank situated some distance northeast from the 
Grand Banks. 

The cause of so great a mortality among these great Cephalopods can 
only be conjectured. It may have been due to some disease epidemic 
among them, or to an unusual prevalence of deadly parasites or other ene- 
mies. It is worth while, however, to recall the fact that these were ob- 
served at about the same time, in autumn, when most of the specimens 
have been found cast ashore at Newfoundland in different years. This 
time may, perhaps, be just subsequent to their season for reproduction, 
when they would be so much weakened as to be more easily overpowered 
by parasites, disease, or other unfavorable conditions. 


Histioteuthis Collinsii Verrill. 

In addition to the foregoing examples, all of which, except No. 21, are 
believed to be referable to the genus Architeuthis, I have, in former arti- 
cles* described a very remarkable large squid, belonging to the genus 
Histioteuthis, in which a broad thin membrane or web unites the six 
upper arms together nearly to their tips, while the lower ones have a 
shorter web uniting them to the rest. Although small, when contrasted 
with the gigantic specimens of Architeuthis, it is considerably larger 
than any of the common small squids, and as it inhabits the same locali- 
ties with Architeuthis, and has some points of resemblance to the latter 
genus, especially in having the smooth-rimmed suckers for uniting to- 
gether the long tentacular arms, I have thought it best to mention it in 


this part of my article, in connection with the species of Architeuthis. | 


The only specimen known was obtained (with No. 20) from the stomach . 


of a large and voracious fish (Alepidosaurus ferox), having a formidable — 


array of long, sharp teeth, eminently adapted for the capture of such 


prey. It was taken by forks J. W. Collins and crew, of the Schooner 


‘‘ Marion,” in deep water off the coast of Nova Scotia, and presented to 
the United States Fish Commission. This species (H. Collinsit) is fig- 


ured on Plate XXIII, and will be described farther on. 


“American Journal of Science, vol. xvii, p. 241, 1879; vol. xix, p. 29, pl. 14, 1880}. 
Trans. Conn. Acad., vol. v, pp. 195, 234, pl. 22. 
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Moroteuthis robusta (Dall, sp.) Verrill. 


In this connection I may also refer to a gigantic Pacific Ocean species, 
obtained by Mr. W. H. Dall, on the coast of Alaska, in 1872, which 


will be described as fully,as possible in another part of this article, 


when discussing the foreign species of large Cephalopods (see Plates 
XII and XIV). Three specimens were observed and measured by Mr. 


Dall. The largest one measured, from the base of the arms to the end of 


the body, 8.5 feet. The ends of all the arms had been destroyed in all the 
specimens. It was originally +t briefly described by me under Mr. Dall’s 
MSS. name, Ommastrephes robustus, but 2 more careful study of the 
parts preserved, especially the ‘cone’ of the ‘pen’ and the odontophore, 
convinced me that it belongs to the family Teuthide, characterized 
especially by having rows of sharp claws or hooks on the ‘club’ of the 
tentacular arms, instead of suckers.{ It was of special interest, to add 
another generic type to the list of gigantic species. 


tAmerican Journal of Science, vol. xii, p. 236, 1876. 
Trans. Conn. Acad., vol. v., p. 246. 
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SPECIAL DESCRIPTIONS OF THE ATLANTIC COAST SPECIES. 


Architeuthis Steenstrup. 


Architeuthus Steenstrup, Oplysninger om Atlanter, Collossale Bleksprutter, 
Foérhandlinger Skand. Naturf., 1856, vol. vii, p. 182, Christiana, 1857 (name 
proposed, but no generic characters given). 

Architeuthis Harting, Verh. K. Akad., Weten., Natuurk., IX, 1860. 

Megaloteuthis Kent, Proc. Zool. Soc., London, 1874, p. 178 (no generic charac- 
ters given). 


Size large. Body stout, nearly round, swollen in the middle. Caudal 
fin, in the typical species, relatively small, sagittate. Head large, 
short. Eyes very large, oblong-ovate, with well-developed lids and an- 
terior sinus. Sessile arms stout, their suckers large, very oblique, with 
the edges of the horny rings strongly serrate, especially on the outer 
margin. The suckers of the basal half of all the arms, except the ven- 
tral ones, differ from the distal ones in being denticulated all around 
and less oblique. The margin has around it a free-edged membrane, 
which closely surrounds the denticles when the sucker is used, and 
allows a vacuum tobe produced. Tentacular arms very long and slender, 
in extension, the proximal part of the club furnished with an irregular 
group of small, smooth-rimmed suckers, intermingled with rounded 
tubercles on each arm, the suckers on one arm corresponding with the 
tubercles of the other, so that by them the two arms may be firmly 
attached together without injury, and thus used in concert; other simi- 
lar suckers and tubercles, doubtless for the same use, are distantly 
scattered along the slender part of these arms, one sucker and one 
tubercle occurring near together. A small cluster of smooth-edged 
suckers also occurs at the tips. The internal shell (imperfectly known 
in one species only) has a thin and very broad, lanceolate posterior 
blade, expanding forward from the end, with divergent ribs. 

This genus is closely allied to Ommastrephes, from which it may be 
best distinguished by the presence of the peculiar connective suckers 
and tubercles for uniting the tentacular arms together. 


Architeuthis Harveyi Verrill.—(Harvey’s Giant Squid. ) 


Megaloteuthis Harveyi Kent, Proc. Zool. Soc. London, 1874, p. 178. 

Architeuthis monachus Verrill, Amer. Journal Science, vol. ix, pp. 124, 177, pl. 
2, 3, 4, 1875; vol. xii, p. 236, 1876. American Naturalist, vol. ix, pp. 
22, 78, figs. 1-6, 10, 1875 (? non Steenstrup). 

Ommastrephes Harveyi Kent, Proc. Zool. Soc. London, 1874, p. 492. 

Ommastrephes ( Architeuthis) monachus Tryon, Manual of Conchology, vol. i, p. 
184, pl. 83, fig. 379, pl. 84, figs. 380-385, 1879, (Descriptions compiled and 
figures copied from the papers by A. E. V.) 

Architeuthis Harveyi Verrill, Trans. Conn. Acad., vol. v, pp. 197, 259, pls. 13- 
16 a, 26, 187980. Amer. Journal Science, vol. xix, pp. 284, 287, pl. 13, 
1880. 
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The diagnostic characters of this species, so far as determined, are 
as follows: Sessile arms unequal in size, nearly equal in length, de- 
cidedly shorter than the head and body together, and scarcely as long 
as the body alone, all bearing sharply serrated suckers; their tips 
slender and acute. Tentacular arms, in extension, about four times as 
long as the short ones; about three times as long as the head and body 
together. Caudal fin small, less than one-third the length of the mantle, 
sagittate in form, with the narrow lateral lobes extending forward 
beyond their insertions; the posterior end tapering to a long, acute tip. 
Jaws with a smaller notch and lobe than in A. princeps. Larger suck- 
ers, toward the base of the lateral and dorsal arms, with numerous acute 
teeth all around the circumference, all similar in shape, but those on 
the inner margin smaller than those on the outer. Remainder of the 
suckers on these arms, and all of those on the ventral arms, toothed 
on the outer margin only. Sexual characters are not yet determined. 

Special description of the specimen No. 5.—The preserved parts of this 
Specimen (see p. 8) examined by me are as follows: The anterior 
part of the head, with the bases of the arms, the beak, lingual ribbon, 
&e.; the eight shorter arms, but without the suckers, which dropped off 
in the brine, and are now represented only by a few of the detached 
marginal rings; the two long tentacular arms, which are well pre- 
Served, with all the suckers in place; the caudal fin; portions of the 
pen or internal shell; the ink-bag; and pieces of the body. 

The general appearance and form of this species* are well shown by 


*Mr. W. Sayville Kent, from the popular descriptions of this species, gave it new 
generic and specific names, viz, Megaloteuthis Harveyi, in a communication made to ° 
the Zoological Society of London, March 3, 1874 (Proceedings Zool. Soc., p. 178; see 
also Nature, vol. ix, p. 375, March 12, and p. 403, March 19). - My former identifica- 
tion was based on a comparison of the jaws with the jaws of A. monachus, well fig- 
ured and described by Steenstrup in proof-sheets of a paper which is still unpub- 
lished, thoughin part printed several yearsago, and referred to by Harting. Theagree- 
ment of the jaws is very close in nearly all respects, but the beak of the lower jaw is - 
a little more divergent in Steenstrup’s figure. His specimen was a little larger than 
the one here described, and was taken from a specimen cast ashore at Jutland in 
1853. Mr. Kent was probably unacquainted with Steenstrup’s notice of that specimen 
when he said (Nature, vol. ix, p. 403) that 4A. monachus ‘‘ was instituted for the recep- 
tion of two gigantic Cephalopods cast on the shores of Jutland in the years 1639 and 
1790, and of which popular record alone remains.” In his second communication to 
the Zoological Society of London, March 18, 1874 (Proc., p. 490), he states (on the 
authority of Crosse and Fischer) that a third specimen ‘‘ was stranded on the coast 
of Jutland in 1854, and upon the pharynx and beak of this, the only parts preserved, 
the same authority founded his species Architeuthis dux.”’? The specimen here referred 
to is evidently the same that Steenstrup named A. monachus, in 1856. The confusion 
in reference to these names is evidently due to this mistake. 

The statement that Architeuthis dux Steenstrup is known from the beak alone is evi- 
dently erroneous. Steenstrup himself, Harting, and Dr. Packard, in their articles on 
this subject, all state that the suckers, parts of the arms, and the internal shell‘or or 
pen were preserved, and they have been figured, but not published, by Professor Steen- 
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Plates I and II. The body was relatively stout. According to the 
statement of Mr. Harvey, it was, when fresh, about 213™ (7 feet) long 
and 53 feet in circumference. The ‘tail’ or caudal fin (Plate I, fig. 2, 
and Plate IV, fig. 11) is decidedly sagittate, and remarkably small in 
proportion to the body. It is said by Mr. Harvey to have been 55.9™ 
(22 inches) across, but the preserved specimen is considerably smaller, 
owing, undoubtedly, to shrinkage in the brine and alcohol. The pos- 
terior termination is unusually-acute, and the lateral lobes extend for- 
ward considerably beyond their insertion. In the preserved specimen 
the total length, from the anterior end of the lateral lobes to the tip of 
the tail, is 58.4°™ (23 inches); from the lateral insertions to the tip, 48.2" 
(19 inches); total breadth, about 38" (15 inches); width of lateral lobes, 
15.2" (6 inches). The eight shorter arms, when fresh, were, accord- 
ing to Mr. Harvey’s measurements, 182.9°" (6 feet) long, and all of 
equal length,* but those of the different pairs were, respectively, 
25.4", 22.9, 20.3°", and 17.8 (10, 9, 8, and 7 inches) in circumference.t 


strup. Harting has also given a figure of the lower jaw, copied from a figure by 
Steenstrup. In'the proof-sheets that I have seen this specimen is referred to as ‘4. 
titan,” but Harting cites it as A. dux Steenstrup, which is the name given to it by 
Steenstrup in his first notice of it, in 1856. Therefore, two distinct species were con- 
founded under this name by Kent. His rejection of the generic name, Archileuthis, 
might, perhaps, have been justified on the ground that Steenstrup had never pub- 
lished any definite description of it, and that he had mentioned no distinctive generic 
characters in his brief notice, had not Harting’s article given, indirectly, sufficient 
information to justify us in adopting the genus. But Kent’s genus rests on no better 
foundation than Architeuthis, for he gave to it no characters that can be considered 
generic. Actual generic characters of Architeuthis were first given in my articles in 1875, 
but those then given for the pen and dentition were erroneous. Previous to that time 
no characters had been published, either by Steenstrup, Harting, or Kent, sufficient to 
distinguish the genus from Ommastrephes and Loligo, much less from Sthenoteuthis, to 
which it is most closely allied. 

I have more recently been led to consider our species distinct from the true A. mo- 
nachus by correspondence with Professor Steenstrup, from whom I learn that the cau- 
dal fin in his species does not agree with that of the species here described, and that 
in his species the ventral arms differ from the others, both in form and in the charac- 
ter of the suckers. Certain differences in the arms can be detected in the photograph 
of our specimen (reproduced on Plate I), in which, fortunately, the ventral arms are 
well displayed. Unless these differences prove to be sexual characters, which is not 
likely, they would indicate a specific difference. Therefore, I have, for the present, 
adopted the specific name given by Kent to the Newfoundland specimens. The name 
was given asa well-merited compliment to the Rev. M. Harvey, who has done so much 
to bring these remarkable specimens into notice. Nevertheless, it is probable that 
when the original specimens of A. monachus shall have been fully described and fig- 
ured, so as to make the species recognizable, one of our species may prove to be iden- 
tical with it. At present I am unable to decide whether the affinities of A. monachus 
may not be with A. princeps rather than with A. Harveyi. Recently I have had an op- 
portunity to study the suckers of a young speeimen of our species (No. 24) in place. 
In this the suckers on the basal part of the ventral arms differ from the corresponding 
ones of the other arms in being denticulate only on the outer side. 

*It is possible that they may have been originally somewhat unequal, and that 
mutilation of their tips made them appear more nearly equal than they were in life. 

tIn the original statement it is not mentioned to which pairs of arms these dimen- 
sions apply. After having been five years in alcohol, the ventral arms now measure 
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They are, except the ventral, compressed trapezoidal in form, and 
taper very gradually to slender, acute tips; their inner faces, along the 
proximal half of their length, are occupied by two alternating rows of 
large, obliquely campanulate suckers, with contracted apertures, sur- 
rounded by broad, oblique, thin, horny, marginal rings, much broader 
on the outer side than on the inner, and armed with strong, acute teeth 
around their entire circumference, but the teeth are largest and most 
oblique on the outside (Plate IV, figs. 5-8). The suckers gradually 
diminish in size to the tips of the arms, where they become very small; 
those toward the tips of the arms appear to have been denticulate on 
the outer side, and entire, or nearly so, on the inner margin. The ven- 
tral arms still have, as they show in the photograph, the inner face 
much broader than it is in the others, especially neat the base, and 
they are more nearly square than any of the others: Their suckers are 
more numerous, farther apart transversely, and closer together in the 
longitudinal series, there being about 46 on the proximal half (36 inches) 
of each, while on each of the subventral arms there are only about 30 on 
the corresponding portion; the suckers also diminish rather abruptly in 
size at about 26 to 30 inches from the base, beyond which they are 
scarcely more than half as large as those on the second and third pairs 
of arms, at the same distance from the base; it is probable, judging 
from the small specimen (No. 24), that all the suckers of the ventral 
arms were denticulate only on the outer margin. The largest of these 
suckers are said by Mr. Harvey to have been about an inch in diam- 
eter when fresh. The largest of their marginal rings in my possession 
are 16™ to 17™" in diameter at the serrated edge, and 18™™ to 21™ be- 
neath. . 

The horny rings are yellowish horn-color, oblique, and more than twice 
as high on the back side as in front. A wide peripheral groove runs 
entirely around the circumference, just below the denticulated margin; 
it is narrower and deeper on the inner side. On the inner side of the 
largest kind (e, d, e, g) the edge is nearly vertical, and the denticles point 
upward or are but slightly incurved; but on the outer side the edge and 
denticles are bent obliquely inward; along the lateral sides the edge is 
more or less incurved, and the denticles are inclined more or less forward, 
toward the inner edge of the sucker (figs. 5, 6, 6a). The denticlesare golden 
yellow, or when dry silvery white; those on the outer and lateral mar- 
gins are largest, flat, lanceolate, with sharply beveled lateral edges and 
acuminate tips; those on the front margin are shorter, narrower, acutely 
triangular, and in contact at their bases. On the largest of these suckers . 
there are forty-eight to fifty denticles. Some of the suckers (figs. 7, 7a, 8) 
of rather smaller size (a, b) are more oblique, with the outer side of the 


7.5 inches in circumference, and one of the lateral ones (perhaps one of the third pair) 
Sinches. The marginal membranes and crests had decayed, apparently, before the 
arms were preserved. The terminal portions of the arms are also gone, so that theirreal 
length cannot be given. ; 
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horny rings relatively wider and more incurved; the denticles of the 
outer margin are strongly incurved and decidedly narrower and more 
acute than the lateral ones, which are broad-triangular; the inner or 
front denticles are rather smaller, acute-triangular, and usually inclined 
somewhat inward. On these there are forty to forty-six denticles. The 
rings of the smaller suckers are still more oblique and more contracted 
at the aperture than those of the larger ones, with the teeth more in- 
clined inward, those on the outer margin being largest. 

Among the loose sucker-rims there are some which differ from the 
others in having the rim more oblique, and the inner edge with nearly 
obsolete teeth. These suckers of the second kind differ from the cor- 
responding ones of A. princeps in having, on the outer margin, more 
numerous, more slender, and sharper teeth, which taper regularly from 
base to tip and are not so flattened. The larger of these sucker-rims 
(t) are 14.5" in diameter across the base; aperture, 9""; height at back, 
7™"; in front, 2°"; number of large denticles on outer margin, ten to 
fourteen; the inner margin, except in the smaller ones, is either finely 
toothed or distinctly crenulated, and there are usually one or more irreg- 
ular, broad, sharp lobes or imperfect teeth on the lateral margins. The 
teeth of the outer margin are regular, strongly incurved, tapering from 
the base to the very sharp tips, and sharply beveled on the edges. A. 
smaller one (j), 11™" across the base and 4.5™" across the aperture, with 
height of back 6", has five regular sharp teeth on the outer margin, 
two broad irregular ones on each side, while the front edge is nearly 
entire. These are supposed to come from the ventral arms. Others (h) 
are completely intermediate between the two principal forms, having 
very oblique rims, with a small aperture, but distinctly denticulate all 
around, the denticles on the inner margin being distinctly smaller than 
on the outer. 


Measurements of sucker-rims from short arms (in millimeters). 


a. b. Oo d. | | . 
(ale.) | (ale.) | (ale.) \(dry.)) f. |. 9: h. ie 


Diameter, outside, at base .......-...- 17 17 | 20 18 21 | 19 20.5 | 16 14,/5-|, 11 
Diameter of aperture.......-.-.......- 13 10 | 16 14 17 | 16 16.5 | 9.5} 9 4.5 
Height of horny ring, back side....... 7.5 9/ 8 7 | acc | Meine |e Sta ay / 6 
Height of horny ring, front side ...-... 3 Cal Nie ettass 3 Ci fe 3 3 2 1.5 
Number of distinct denticles..._-- L..-| 46 41 | 50 _ 49 50] 48 | 49 34 14 7 


The two long tentacular arms are remarkable for their slenderness and 
great length when compared with the length of the body. Mr. Harvey 
states that they were each 731.5™ (24 feet) long and 7™ (2.75 inches) in 
circumference when fresh. In the brine and alcohol they have shrunk 
greatly, and now measure only 411.5™ (13.5 feet) in length, while the 
circumference of the slender portion varies from 5.7 to 7.25™ (2.25 to 
3.25 inches). These arms were evidently highly contractile, like those 
of many small species, and consequently the length and diameter would 
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vary greatly according to the state of contraction or relaxation. The 
length given (24 feet) probably represents the extreme length in an ex- 
tended or flaccid condition, such as usually occurs in these animals soon 
after death. The slender portion is nearly three-cornered or triquetral 
in form, with the outer angle rounded, the sides slightly concave, the 
lateral angles prominent, and the inner face a little convex and gener- 
ally smooth (Plate I, fig. 1, e e.) 

The terminal portion, bearing the suckers, is 76.2 in length and ex- 
pands gradually to the middle, where it is 11.4 to 12.7 in cireumfer- 
ence (15.3 when fresh) and 3.9” to 4.1™ across the face. The sucker- 
bearing portion may be divided into three parts. The first region (i to 4 7) 
occupies about 17.8” (7 inches); here the arm is rounded-triquetral, 
with margined lateral angles, and gradually increases up to the maxi- 
mum size, the inner face being convex and bearing about forty irregu- 
larly scattered, small, flattened, saucer-shaped suckers, attached by very 
short pedicels, and so placed in depressions as to rise but little above 
the general surface. The larger ones are 5" to 6™" in external diameter ; 
3™ across aperture; 1.5°™ high. The smaller ones have a diameter of 
4™™: aperture, 2.5"; height,1™". The horny ring (Plate IV, Figs. 9, 9a) 
is circular, thin, and of about uniform breadth all around; the edge is 
smooth and even, slightly everted ; just below the edge there is a groove 
all around; below this a prominent, rounded ridge surrounds the pe- 
riphery, below which the lower edge is somewhat contracted. A thick, 
soft membrane surrounds the edge. These suckers are at first distantly 
scattered, but become more crowded distally, forming six to eight irreg- 
ular alternating rows, covering the whole width of the inner face, which 
becomes 4.1™ broad. Scattered among these suckers are about an equal 
number of low, broad, conical, smooth, callous verruce, or wart-like 
prominences, rising above the general surface, their central elevation 
corresponding in form and size to the apertures of the adjacent suckers. 
These, without doubt, are intended to furnish secure points of adhesion 
for the corresponding suckers of the opposite arm, so that, as in some 
other genera, these two arms can be fastened together at this wrist-like 
portion, and thus may be used unitedly. By this means they must 
become far more efficient organs for capturing their prey than if used 
separately. The absence of denticulations prevents the laceration of 
the creature’s own flesh, which the sharp teeth of the other suckers 
would produce under pressure, and the verruce prevent the lateral 
slipping, to which unarmed suckers applied to a smooth surface would. 
be liable. Between these smooth suckers and the rows of large ones 
there is a cluster of about a dozen small suckers, with sharply serrate 
margins, from 5™" to 8"" in diameter, attached by slender pedicels. They 
are arranged somewhat irregularly in four rows, those of the outer 
rows more oblique, and corresponding in form with the larger marginal 
suckers. 


The second division (ii to iii), 35.6 in length, succeeds the small suck- 


[29] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 


ers. Here the arm is flattened on the face, rounded on the back, and 
provided with a sharp dorsal carina, increasing in width toward the tip. 
It bears two alternating rows of about twelve very large, serrated suck- 
ers, and an outer row of smaller ones, on each side, alternating with the 
large ones. The upper .edge is bordered by a rather broad, regularly 
scalloped, marginal membrane, the scallops corresponding to the large 
suckers, while prominent transverse ridges, midway between the large 
suckers, join the membrane and form its lobes. On the lower edge 
there is a narrower and thinner membrane, which runs all the way to 
the tip of the arm. In one (the lower) of the rows of large suckers there 
are eleven, and in the other ten, above 20"" in diameter. The former row 
has one additional sucker at its proximal end, 15™ in diameter, and 
three others at its distal end, respectively 16"", 12", and 8"” in diameter. 
The other row, of ten suckers, is continued by a proximal sucker 10™ in 
diameter, and by two distal ones, respectively 15"" and 13°" in diameter. 
The number of large suckers in each row may, therefore, be counted 
as 12, 13, or 14, according to the fancy of the describer, there being no 
well-defined distinction between the larger and smaller ones in either 
row. The largest suckers, along the middle of the rows, are from 24"" 
- to 30" in diameter (Plate IV, fig. 4, a). They are attached by slender but 
strong pedicels, about 10™" long and 6™™ to 7" in diameter. The outer 
or back side of these suckers is 16"" to 18" high; the inner side 10" to 
11", so that the rim is about 24"" to 28" above the surface of the arm. 
The horny rings are 7™ to 8" high and have the aperture 20™ to 23"" in 
diameter. Hach one is situated in the center of a pentagonal depressed 
area, about 25"" across, bounded by ridges, which alternate regularly 
and interlock on the two sides, so as to form a zigzag line along the mid- 
dle of the arm. These large suckers are broadly and obliquely campan- 
ulate, but much less oblique than those of the short arms; the marginal 
ring is strong, and sharply serrate all around; the denticles are acute- 
triangular and nearly equal. The rings are somewhat calcified and 
rather rigid when dried; a well-marked broad groove runs around the 
entire circumference, below the bases of the denticles. 

The small marginal suckers (fig. 4, b) are similar in structure, but much 
more oblique, and mostly 9" to 11"" in diameter; they are attached by 
much longer and more slender pedicels, and their marginal teeth are 
relatively longer, sharper, and more incurved, especially on the outer 
margin. The peripheral groove is broad and deep, but is interrupted on 
the outer side for about a third of the circumference; the outer third 
portion of the horny ring is somewhat flattened from the circular form. 

The terminal division (iii to iv) of the armis 22.8long. It gradually be- 
comes compressed laterally, and tapers regularly to the tip, which is flat, 
blunt, and slightly incurved. Just beyond the large suckers, where this 
region begins, the circumference is 9". The face is narrow and bears a 
large number of small pediceled suckers (Plate IV, figs. 10, 10 a), ar- 
ranged in four regular, alternating rows, gradually diminishing in size 
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to near the tip of the arm, where the rows expand into a small cluster 
of about ten smooth-edged suckers. The suckers, except in the final 
group, are much like the marginal ones of the previous division, and at 
first are 5™" to 7™™ in diameter, but decrease to about 2.5"" near the tip of 
the arm. They have sharply serrate, oblique, marginal rings, higher 
on the outer side, with a peripheral groove on the inner and lateral sides 
only. In our preserved specimens the rings are gone from many of these 
small suckers, but those of the two rows next to the lower margin appear 
to have been larger than the others. 

The suckers of the final group are close to the tip, which is slightly 
recurved over them. They are flat, attached to short pedicels, and pro- 
vided with a narrow horny rim, which has the edge smooth, or nearly so, 
and surrounded by a thick membranous border. The diameter of these 
suckers is from .5™ to 2"™. They are rather crowded, and the cluster is 
broader than long. 

‘The color of the body and arms, where preserved, is pale reddish, with 
thickly scattered, small spots of brownish red: . 

The form of the jaws* of this specimen is well shown by Plate III, 
figs. 1, 2. When in place the tips of these jaws constitute a powerful 
beak, looking something like that of a parrot or hawk, except that the 
upper jaw shuts into the lower, instead of the reverse, as in birds. The 
color is dark brown, becoming almost black toward the tip, where its 
substance is thicker and firmer, and smoothly polished externally. The 
upper jaw (Plate III, fig. 1), in 1875, measured 79"" in total length, 
25" in transverse breadth, and 66°" in breadth or height. The lower 
jaw (fig. 2) was 76™ long, 70"" transversely, and 67™™ broad, vertically. 
It was larger when first received, but has subsequently shrunk con- 
siderably more, in alcohol. 

The upper mandible has the rostrum strong, convex, acute, and 
curved considerably forward, with concave cutting edges, and a slight 
notch at its base. The anterior edges of the ale are irregular and 
uneven. The palatine lamina is broad and thin. 

The lower mandible has the rostrum stouter and less curved, the tip 
acute, with a distinct notch just below the tip, the cutting edges nearly 
straight, and with a moderately deep and rather narrow notch at its 
base; a ridge runs backward from near the tip, in a curved line, cir- 


*In order to explain the terms employed in describing the various parts of the jaws 
of Cephalopods, as used in this article, I have introduced figures of the jaws of one of 
our common small squids (Loligo pallida V.) from ue 2. 

Long Island Sound. The nomenclature adopted is 
essentially that used by Professor Steenstrup. 

Fig. 1. Upper mandible: a, rostrum or tip of the 
beak; b, the notch; c, the inner end of ala; d, the 
frontal lamina; e¢, the palatine lamina; ab, the cut- 
ting edge of beak; bc, anterior or cutting edge of 
ala. 

Fig. 2. Lower mandible: a, rostrum; ab, cutting edge; be, anterior edge of ala; d, 
mentum or chin; e, gular lamina. 


—— 
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eumsceribing a more flattened area, on which are grooves and ridges 
parallel with the notch. Beyond the notch, on the anterior edges of 
the ale, there is, on each side, a broad, low, obtuse lobe or tooth, be- 
yond which the edge is even and slightly concave to near the end of 
the ale. The lamina of the mentum is short and strongly emarginate 
in the median line. Detailed measurements of the parts are given in 
the table of measurements on a subsequent page. 

The roof of the mouth, or palate, between the anterior portions of the 
palatine lamin, is lined with a rather firm, somewhat chitinous or 
parchment-like membrane, having its surface covered with strong, acute, 
recurved, yellowish teeth, apparently chitinous in nature, attached by 
broad, oval, or roundish: flattened bases (Plate V, figs. 4, 5). These 
teeth are mostly curved, and very unequal in size and form, the various 
sizes being intermingled. They are arranged in irregular quincunx, in 
many indefinite rows. Many irregular, roundish, rough, white, stony 
granules are also attached to this membrane, among the teeth. Similar 
grantles (Plate V, fig. 4a) occur in large numbers on the thinner exten- 
sion of this membrane, which everywhere lines the mouth and pharynx. 

The radula is about 64" in total length, with the dentigerous por- 
tion, where widest, about 11™" in width. The teeth are in seven 
rows, with an exterior row of small, unarmed, thin, rhomboidal plates 
on each side, thus conforming to the arrangement in the other ten-armed 
Cephalopods. The teeth are deep amber-color to dark brown, and not 
unlike those of Loligo and Ommastrephes in form. Those of the median 
row have three fangs, the central one longest; those in the next row, 
on either side, have two fangs, while those of the two outer lateral rows, 
on each side, are acute and strongly curved; the outermost longest and 
Simple, the next to the outer often having a small denticle on the outer 
side, near the base. (See Plate V, figs. 1, 2, 3.) 

The membrane of the odontophore is broad, firm, and thick; the 
dentigerous portion occupies only about a third of its width, in the 
middle or broader portion, where it is bent abruptly back upon itself. 
The lower or ventral portion measures, from the anterior bend to the 
end, 20"; it narrows gradually to the broad, obtuse end, the width of 
the dentigerous portion decreasing from 9"" to 5™", the naked lateral 
membrane decreasing from 8™" to a very narrow border. The upper 
portion, from the bend to the end, measures 42” in length (in a straight 
line). ‘The upper surface is deeply concave and infolded, at first, with 
the lateral membrane broad and recurved; farther back it becomes 
more flattened, with the dentigerous portion broader (11™), while the 
lateral membrane is abruptly narrowed and then extends to the end as 
a very narrow border. Toward the end the rows of teeth become more 
separated and the teeth smaller and paler, while the membrane becomes 
thinner and narrower. 

The internal shell, or pen, was represented by numerous detached 
pieces, which, after much trouble, I succeeded in locating and match- 
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ing, so as to restore the posterior end and some of the middle portions, 
giving some idea as to what its original structure must have been. The 
texture and, structure of this part of the pen was somewhat like that of 
Loligo, but it was thinner, and had less definite outlines, and less of the 
peculiar quill-shape seen in the latter. The anterior end of the blade, 
instead of being even and regular in outline, appears to have been broadly 
rounded, or somewhat abrupt, with an indefinite outline, thinning out 
gradually on all sides into a soft, fibrous membrane, while the shaft, or 
or quill-portion,.was not so distinctly differentiated from the broad, thin 
blade, which tapered to the posterior end, and was probably slightly 
hooded at the tip. The fragments in my possession belong to four more 
or less separated sections. The first section includes 11 inches of the 
posterior end, from close to the extreme tip forward; the second section 
includes about 9 inches, belonging to the posterior portion, and extends 
to about 25 inches from the posterior end, but lacks the extreme lateral 
margins outside the coste (Plate III, fig. 3); the third section consists 
of about 7.5 inches, belonging to the middle région, but does not include 
the whole width on either side of the midrib; the fourth section is about 
10 inches in length, and probably came from near the anterior end of the 
blade, apparently representing nearly the whole width on both sides. 
From these fragments we can restore pretty accurately the last 25 inches 
and 12 inches or more of the middle portion, though the precise form of 
the indefinite anterior end of the blade must remain doubtful. The ex- 
treme posterior tip is broken off, but it was evidently pointed and thin 
as in Ommastrephes. At the mutilated end the breadth is now about a 
third of aninch. From this point the lateral edges diverge rapidly, with 
a slightly coneave outline, for about 1.25 inches, where the breadth be- 
comes 1.20 inches; beyond this the margins are nearly straight, and di- 
verge gradually to the end of the first section, at 11 inches from the tip. 
At this place the breadth is 3.10 inches, the marginal portions outside of 
the lateral costz being about .40 of an inch and the midrib about .25 of 
an inch broad. Beyond this point a section about 4.75 inches long is 
entirely wanting, and the succeeding section lacks the marginal por- 
tions, the lateral costz forming the margins on both sides. At 19.50 
inches from the tip the breadth between the lateral costz is 3.75 inches; 
at 25 inches it is 5 inches broad. Whether the marginal portions origi- 
nally extended to this point with a breadth as great as they have at 11 
inches is uncertain, for their breadth decreases somewhat to that point, — 
from a point about 4 inches from the tip, where their breadth is .60 of 
an inch. The midrib is strongly marked, being raised into a semi-cylin- 
drical form, and of somewhat thicker material than the lateral portions; 
its breadth and hight steadily increases throughout both these sections 
and the following one, until it becomes nearly half an inch broad, but 
in the section from nearer the middle it is low and narrow, and de- 
creases rapidly toward the end. The lateral costz are well marked, 
considerably elevated, and well rounded; they run at first close to and 
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nearly parallel with the midrib, but after the first 3 inches they diverge 
quite regularly to the point, at 25 inches from the end, beyond which we 
- cannot trace them, until they reappear in the first part of the anterior 
section, where they are quite small and soon fade out entirely, at some 
distance from the extreme end. Near the posterior end, between the 
principal cost and the margin, there are on each side two additional 
coste, much less distinct, and many faint radiating lines. But these di- 
verge more rapidly, and mostly run into the margin at 6 to 8 inches from 
the posteriorend. The anterior portions and posterior portions are pale 
yellow or bluff, fading to whitish at the thin margins, and deepening into 
pale amber at the midrib. Their substance is flexible, translucent, and 
very thin—scarcely thicker than parchment, except at the midrib and 
coste. 

The third section evidently came from the middle region, where the 
shell was thickest and broadest. This piece is 7.50 inches long and 4.10 
broad, with a strongly convex midrib, .30 to .35 of an inch broad, run- 
ning through the center, but without any lateral costz. In this portion 
the shell is much thicker and firmer than in the others, and of a decided 
brownish yellow or dull amber-color, but quite translucent; it is finely 
striated with close, nearly parallel lines. Fhe breadth and form of this 
middle portion must remain undetermined for the present. The ante- 
rior section is quite incomplete, but is over 10 inches long, and shows 
an extreme width of about 6 inches, or 5.75 where the lateral cost dis- 
appear. Some of the fragments extend forward 8 inches or more be- 
yond that point, and gradually fade out, both at the ends and lateral 
margins, into a white, soft but tough, fibrous membrane. So far as this 
portion is preserved, it indicates a broadly rounded and ill-defined an- 
terior margin. 

To this species I refer, with some doubt, the tentacular arm of No. 2, 
preserved in the museum of Saint John’s, Newfoundland. Itagreesessen- 
tially in form and size, as wil! be seen from the description and meas- 
urements, with the corresponding arms of No. 5. Still, it must be re- 
membered that, as yet, no reliable distinctions have Deen made out 
between the ales arms of A. Harvey and A. princeps. , 

The total length of the tentacular arm of No. 2 was estimated at 30 to 
35 feet. The portion saved measured, when fresh, 579.12" (19 feet). The 
circumference of the slender portion was 9°" to 10°"; of the enlarged 
sucker-bearing part, 15.24" (6 inches); length of the part bearing 
suckers, 76.2" (30 inches) ; diameter of the largest suckers, 3.17 (1.25 
inches). Calculating from the photograph, the portion bearing the larger 
suckers was about 45.7" (18 inches) in length, and about 6.35™ (2.5 
inches) broad across the face; distance between attachments of large 
suckers, 4.27" (1.68 inches); outside diameter of larger suckers, 2.95" to 
3.18™ (1.16 to 1.25 inches); inside diameter, 1.86°" to 2.54: (.74 ts 1 inch); 
diameter of the small suckers of the outside rows, 1.02" to 1.22°™ (.40 to 
48 of an inch). Mr. Harvey afterwards sent to me a full series of meas- 
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urements of this arm, as then preserved. It had contracted excessively 
in the alcohol, and was only 13 feet 1 inch in length (instead of 19 


. feet, its original length), the enlarged sucker-bearing portion being 27 - 


inches; the large suckers occupied 12 inches; the terminal part bear- 
ing small suckers, 9 inches; circumference of slender portion, 3.5 to 4.25 
inches; of largest part, 6 inches; breadth of face, among large suckers, 
2.5 inches; from face to back, 1.62 inches ; diameter of largest suckers 
outside, .75 of an inch; aperture, .63 of an inch. It will be evident 
from these measurements, when compared with those made while fresh 
and from the photograph, that the shrinkage had been chiefly in length, 
the thickness remaining about the same, but the suckers (which had 
lost their horny rims, and therefore their size and form) were ‘consid- 
erably smaller than the dimensions previously given. Comparing all 
these dimensions with those of the Logie. Bay specimen, and calculating 
the proportions as nearly as possible, it follows that this specimen was 
very nearly one-third larger than the latter, but the large suckers ap- 
pear to have been relatively smaller, for they were hardly one-twelfth 


larger than in the Logie Bay specimen. As the relative size of the large . 


suckers is a variable sexual character in certain species of squids, it is 
possible that the difference may be a sexual one in this case. 

A few of the horny rings from the small distal and lateral suckers 
(Plate IV, figs. 3, 3 a) were sent to me by Mr. Harvey. These agree 
well with the corresponding suckers of No. 5. 

To this species I formerly referred the jaws and’ two large suckers 
from the ‘club? of the tentacular arms of the Bonavista Bay specimen 
(No. 4, see p. 8). In form, size, and proportions the jaws resemble 
those of the specimen (No. 5) described above, so that the size of these 
two individuals must have been about thesame. These jaws had been 
dried, and were very badly broken when received, so that only part of 
their dimensions could be ascertained at first, but I have recently par- 
tially repaired them, so as to study them more fully (see table under A. 
princeps). The total length of the upper mandible was about 105"™; 
tip of beak to notch, 16™"; notch to end of proper cutting edge of alz, 
7o"". The lower mandible (Plate III, figs. 4, 4 a) shows both sides of 
the rostrum and ale. The notch and tooth are well marked, and the 
tooth in front of it is narrower and. much more elevated on one side 
than on the other. It is, therefore, quite possible that it belongs to A. 
princeps. The suckers (Plate IV, figs. 1, 1 a) had been dried, and 
have lost their true form, but the marginal rings are perfect, and only 
23.4" (.92 of an inch) in diameter, but though somewhat smaller than 
in the specimen just described, they have the same kind of denticula- 
tion around the margin. Their smaller size may indicate that the speci- 
men was a male, but they may not have been the largest of those on 
the tentacular arm. . 


To this species I also refer a young specimen (No. 24) which was : 


found floating at the ‘surface, at the Grand Bank of Newfoundland, 


ae 
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April, 1880, by Capt. O. A. Whitten and crew of the schooner “Wm. 
H. Oakes,” by whom it was presented to the United States Commission 
of Fish and Fisheries. It furnishes the means of completing the 
description of parts that were lacking or badly preserved in the larger 
specimens described above, and especially of the sessile arms and the 
buccal membranes (Plate VI). 

The color of the head, so far as preserved, and of the external sur- 
faces of the sessile arms, is a rather dark purplish brown, due to minute 
crowded specks of that color, thickly distributed, with a pinkish white 
ground-color between them. The outer buccal membrane is darker; 
the inner surfaces of the arms are whitish; the peduncular portions of 
the tentacular arms have fewer color specks, and are paler than the 
other arms. 

This creature had been badly mutilated, as described on p. 18, long 
before its death, as its healed wounds show, and to this circumstance 
many of the imperfections of the specimen are due. 


Sessile arms. 


With the exception of the left arm of the second pair, none of the 
sessile arms have their tips perfect. Therefore, it is not possible to give 
their relative lengths. 

The dorsal arms are the smallest at base, and the third pair largest. 
They are ali provided with a rather narrow marginal membrane along 
each border of the front side. These membranes are scarcely wide 
enough to reach to the level of the rims of the suckers, though they may 
have doneso in life. Thefront margin, bearing the suckers, isnarrow onall 
the arms, but relatively wider on the ventrals than on any of the others. 
Each sucker-pedicel arises from ‘a muscular cushion that is slightly 
raised and rounded on the inner side; these, alternating on the two 
sides, leave-a zigzag depression along the middle of the arm; from each 
of these cushions two thickened muscular ridges run outward to the 
edge of the lateral membranes, one on each side of the pedicels of the 
suckers. These transverse muscular ridges give a scalloped outline to 
the margin of the membranes. These marginal membranes are nar- 
rowest and the suckers are smallest on the ventral arms. The dorsal 
and lateral arms are strongly compressed laterally, but slightly swollen 
or convex in the middle, and narrowed externally to a carina, which is 
most prominent along the middle of the arms, and most conspicuous on 
the third pair of arms. The dorsal arms are rather more slender than 
the second pair, and were probably somewhat shorter. 

The left arm of the second pair has the tip preserved, with all its 
suckers present. On this arm there are 330 suckers in all. The total 
length of the arm is 26.25 inches. The first 50 suckers extend to 12.25 
inches from the base; the next 50 occupy 4.5 inches; the next 50 cover 3.5 
inches; the next 100 occupy 4.25 inches; the last 80 occupy 1.75 inches. 
This arm is .80 of an inch in transverse diameter near the base; 1.20 
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inches from front to back; breadth of its front or sucker-bearing surface 
(without the lateral membranes) is, where widest, near the base of the 
arm, .50 of an inch; the width gradually decreases to .18 of an inch at 
20 inches from the base; beyond this the arm tapers to a very slender 
tip, with numerous small, crowded suckers in two regular rows. At the 
base (Plate VI, fig. 4) there is first one very small sucker; this is suc- 
ceeded by two or three much larger ones, increasing a little in size; 
beyond these are the largest suckers, extending to about the 25th, 
beyond which they gradually change their form and regularly diminish 
in size to the tips. The larger proximal suckers, up to the 25th to 30th, 
are relatively broader than those beyond, and have a wider and more 


open aperture, and a more even and less oblique horny ring, which is _ 


sharply denticulate around the entire circumference, with the denticles 
rather smaller on the inner than on the outer margin, but similar in 
form. These are about .31 of an inch in external diameter. They show 
a gradual transition to those with more oblique rims and smaller aper- 
tures. Beyond the 30th the horny rims become decidedly more oblique 
and one-sided, with the denticles nearly or quite abortive on the inner 
side, and larger and more incurved on the outer margin, while the aper- 
ture becomes more contracted and oblique. At first there are eight to 
ten denticles on the outer margin, but these diminish in number as the 
suckers diminish in size, till at about 6 inches from the tip there are 
mostly but two or three, and the aperture is very contracted. Still 
nearer the tip there are but two blunt ones; then these become reduced 
to a single bilobed one; and finally only one, which is squarish, appears 
in the minute suckers of the last two inches of the tip. The first two or 
three suckers at the base of the arm are more feebly denticulated than 
those beyond, with smaller apertures. 

On many of the suckers (Plate IV, fig. 2 a) there are still remaining, 
in more or less complete preservation, a circle of minute horny plates, 
arranged radially, or transversely on the edge of the membrane around 


the aperture, similar in arrangement to those described in another part. 


of this article on the suckers of Sthenoteuthis pteropus (Plate XVII, fig. 
9). They are less developed, however, than in that species, being thin- 
ner and more delicate, nor do their ends appear to turn up in the form 
of hooks. They seem to be generally very thin, oblong, scale-like struct- 
ures, with rounded or blunt ends and slightly thickened margins. These 
structures will probably be found to vary with age, and perhaps with 
the season. They appear to be easily deciduous, and are often absent 
in preserved specimens, 

On the dorsal and third pairs of arms the suckers have essentially the 
same arrangement, form, and structure, and on these three pairs of arms 
the larger suckers differ but slightly in size. The character and arrange- 
ment of the suckers on the distal portion of these arms is well shown on 
Plate VI, figs. 3,3 a, which represent a portion of one of the third pair 
of arms, commencing at the 67th sucker. 
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The ventral arms are trapezoidal in section at base, and rather stout. 
Breadth of front surface, near the base, exclusive of membranes, .55 of an. 
inch; transverse diameter, .95 of an inch; front to back, 1.25 inches. The 
sucker-bearing surface is, therefore, broader than in the other arms. 
The suckers are, however, distinctly smaller, and the proximal ones are 
different in form from the corresponding ones on the other arms. They 
are narrower and deeper, with more oblique and more contracted aper- 
tures, more oblique horny rims, which are denticulated on the outer mar- 
gins only. On the larger ones there are 12 to 15 sharp, incurved denti- 
cles. In fact, the proximal suckers on the ventral arms agree better 
with the middle suckers, beyond the 30th, on the other arms, for there 
are none having wide-open apertures, surrounded by nearly even liorny 
rims, denticulated all around. The suckers diminish regularly in size, 
and in the number of denticles, till at the 200th (where the arms are 
broken off) there are but three denticles. ; 


Young A. Harveyi, No. 24.—Measurements of arms (in inches). 
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Greatest breadth of club ..2...-.-2 2.2.0.2. sees ee eee: STO eee ee meno lemons noe teen| a seccase 
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Sessile arms, from base to particular suckers. 


To To To To To To To To. 
25th. 50th. | 100th. | 150th. | 200th. | 250th. | 300th. tip. 
Dorsal pair, base to suckers........ 7.5 iy, Datel a8 en lll OE At ea OR neers ea) 
Second pair, base to suckers.....-.. 7.75 | 12.25) 16.75! 20.25 | 22.90| 24.50) 25.75 26. 25 
Third pair, base to suckers ........ Fis Gas |r ORO) Mi GON i a Th AEP NR a te 23 
Fourth pair, base to suckers. ....-. 6.25 | 10 AGCGOT MOON Tate ne coded eo. |o-cuccae Ree 
as 
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Measurements of suckers of sessile arms (in inches). 


15th. 30th. 50th. | 100th. 
On first pair of arms, external diameter..................-.2.---.---- -84l 24 O16) ceeeceee 
On first pair of arms, aperture diameter...............--...----+--+-- .25 «15 wALO" a2 see 
On second pair of arms, external diameter ..........-....---.-------- aeil 27 . 20 -15 
On second pair of arms, aperture diameter. .............------------- .25 .18 a . 08 
On third pair of arms, external diameter ................---.----.---- aor . 28 6D Ts eel ee 
On third pair of arms, aperture diameter. ............--.--....--.--- -22 .18 Stas: teen 
On fourth pair of arms, external diameter..................-------e-- S20 .21 1G vol aes odhAaa 
On fourth pair of arms, aperture diameter.............-------0------- pals -il ALON tee OT 


Tentacular arms.—(Plate VI, fig. 2.) 


The tentacular arms are both entire, with all the suckers well pre- 
served. The total length is 65 and 67 inches respectively; length of the 
expanded portion or club, 8.25 inches; diameter of the peduncular por- 
tion varies from .40 to .70 of an inch; at the base, .90 inch; breadth of 
the proximal part of the club, where it is broadest, .70 inch; diameter, 
from front to back, 60 inch ; external diameter of the largest suckers, .35 
inch ; height of their cups, .28 inch ; of lateral suckers, .18 inch ; of the 
largest marginal suckers on the distal portion, .14 inch. - 

The peduncular portion is somewhat thickened and rounded at the 
base, but through most of its length it is slender, varying in size, and 
nearly triangular in section, with the corners rounded, each side meas- 
uring, where largest, .60 of an inch in breadth. At about a foot from 
the base the small smooth-rimmed suckers and their opposing tubercles 
begin to appear on the inner surface. At first these are placed singly 
and at considerable intervals (2.5 to 3.5 inches), each sucker alternating 
with a tubercle on each arm; farther out they are nearer together, and 
toward the club they alternate, two by two, on each army near the 
commencement of the club they become more numerous, and are ar- 
ranged somewhat in two rows; just at the commencement of the club 
_ they become more crowded, forming three and then four oblique trans- 
verse rows of suckers, with the same number of tubercles alongside of 
them ; on the basal expansion of the club, which is its thickest portion, 
these suckers and tubercles become very numerous, covering nearly the 
whole inner surface, forming rather crowded and irregular oblique rows 
of six or more. These smooth-rimmed suckers are followed by an irreg- 
war group of about twenty, somewhat larger, denticulated suckers, oc- 
cupying the entire breadth for a very short distance. Then follow the 
two median rows of large suckers, alternating with a row of marginal 
ones, of about. half their size, on each side. The first three or four 
large suckers of each row gradually increase in size; then follow six to 
eight nearly equal ones of the largest size ; these are followed by two to 
four distal ones, decreasing in size. In one of the rows there are four- 
teen that distinctly belong to the large series; in the other row there 
are twelve. The distal section of the club is occupied by four regular 
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rows of small denticulated suckers, more strongly toothed on the outer 
margins, and similar in form to the marginal suckers of the middle 
region. Of these the two rows next the lower margin are decidedly 
larger than those of the two upper rows. Close to the tip there is a 
group of about a dozen minute suckers, with smooth even rims. The 
middle portion of the club is bordered on each side by a rather broad, 
thin, scalloped membrane. The distal section has a broad keel on the 
outer margin. 


Suckers of tentacular arms (in inches). 
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LENG A On DEH Tes a Se SR ee Ae Oo Ee OT OCD S POO COCO S OCR CInGEOn Cea Sare Breas . 09 
MMe LorOmsmooth-TimMMed ONS pocenetecwecios ectse teenie Sees eases eee pint 2 .10 
IBETUNTEHE TAO le GUD OLOLES sa a\aie steak oistat aatlarels tetarsiatotaralevateratepate Biaierst oteiciciavaneseracldan. k/Seeaeatne .08 
Oitarrest lateral suckers’ of distal section’. ...20 bos. ca-c eee Shee eee ccs cee sccee .14 
Ohmedianilateral ones of, distal section .2s2. 2255. Jase2 2. Ee ole eS eel ee itt 


Buccal membranes and jaws.—(Plate VI, fig. 1.) 


This specimen fortunately had the buccal membranes and other parts 
about the mouth perfectly preserved, which has not been the case in the 
larger specimens. The outer buccal membrane is broad and thin, rather 
deeply colored externally. Its margin extends into seven acute angles, 
one of which is opposite each of the lateral and ventral arms; but on 
the dorsal side there is only one, which corresponds to the interval be- 
tween the two dorsal arms. From each of these angles a membrane 
runs to, and for a short distance along the side of, the opposite arm, ex- 
cept from the dorsal one, which sends off a membrane which divides, one 
part going to the inner lateral surface of each dorsal arm. The mem- 
branes from the upper lateral and ventral angles join the upper lateral 
sides of their corresponding arms ; those from the lower lateral angles 
go to the lower lateral sides of the third pair of arms. The inner surface 
of the buccal membrane is whitish, and deeply and irregularly reticulated 
by conspicuous soft wrinkles and furrows, which become somewhat con- 
centric toward the margin. Beneath this membrane are openings to the 
aquiferous cavities. The inner buccal membrane, immediately surround- 
ing the beak, is whitish, thickened at the margin, and strongly irreg- 
ularly wrinkled and puckered. 

The jaws have sharp, dark brown tips, changing to clear brown back- 
ward, with the lamin very thin, transparent, and whitish. The upper 
mandible has the rostrum regularly curved, with a distinct ridge, in 

- continuation with its cutting edges, extending down the sides, and only 
- aSslight notch at its base. 
The lower mafdible has a notch close to the tip, with the rest of the 
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inner edge nearly straight; atthe baseis a rather large and wide, V-shaped 
notch, the tooth beyond it being broad-triangular and rather large; 
beyond the tooth the alz are white, soft, and cartilaginous. 


Measurements of jaws (in inches). 


Transverse Urameter OL DUCCHL IHASS .> coe once cee oc cae oa ao eee eee ae aienG 1. 50 


Vertical diameter of buccal mass 2 ce-. 2 - 2c. coc e a ~ ee es encecelsces eoe= eemeae aes 1.70 
Upper mandible: 
Tip to end of frontal lamina...... -.....---. .---2+ 2222-2 eens eens cee e eee en ee 1.25 
Tip to notch ...--- 22-20 eannee sone cee ene conn e poe noe eon ee eee cece ewes = enna 57 
Tip to lateral border of lamina....-.......--------- -----+ cee en eo + eens eee eee ee Me ie 
Lower mandible: 
Tip to border of mentum... . .. 2a. non nnn nn seco eee ne ce necis ceeens senseels secs 45 
Tip to lateral border of al@...... 102-22 --.--- cor cee one se ce eens ene enone ceees .70 
Tip to inner end_of ale.. -..- .-nnae n= men -- n+ oon mains nee iem ccs ncmmchinenme ace 1. 02 
Tip to bottom of notch.......----.------ ---- ---- eo en ee ene ene se an meen - comes .32 
Hight of tooth...... ---..---20- --- on cee eee 2 nnn rene eee cee eons ewe nes _ .06 
Notch to immer end Of ale. -- <> - 22 wens seme eee eee nee eee e eee ene eee eeennee . 80 
Mentunm to imnerend of ‘alie..525 Sco 60. 4). Li eee sere eee ereiaatoe PE See rae oe 1.20 


‘The portion of the esophagus preserved is 14.75 inches long and about 
15 of an inch broad, in its flattened condition. 

The radula (Plate V, figs. 5-7) is amber-colored, .18 of an inch broad. 
The tridentate median teeth have moderately long but not very acute 
points, of which the middle one is.a little the longest. The inner lateral 
teeth are bidentate, and somewhat broader and longer than the median 
ones; their outer denticle is well developed, but considerably shorter 
than the inner one. The next to the outer lateral teeth are larger at base 
and much longer, simple, broad, tapering, flattened, slightly curved, 
acute at tip. They appear not to have the small lateral denticle observed 
on the corresponding teeth of the adult Architeuthis (see Plate V, figs. 
1, 2). The outer lateral teeth are similar to the preceding, but rather 
longer and not quite so broad at base. The marginal plates are well- 
developed, thin, somewhat rhomboidal. 

The internal cavity of the ears is somewhat irregularly three-lobed, 
with several rounded papille projecting inward from its sides, very much 
as in those of Ommastrephes. Each ear contained two irregular-shaped 
otoliths, one of which (Plate V, fig. 8) was much larger than the other, 
in each ear. ; 

The eyes were both burst, and most of their internal structure was de- 
stroyed. So far as preserved they closely agree with those of Omma- 
strephes. The eyeballs were large and somewhat oblong in form, and 
appear to have been nearly 2 inches broad and 3 long. The eyelids 
are badly mutilated, but the anterior sinus can be imperfectly made 
out. It seems to have been broad and rounded. The aquiferous cavities 
appear to have been like those of Ommastrephes. The form and. struc- 
ture of the cartilaginous ‘brain-box’ also appear to be essentially the 
same as in the genus last named. 
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Architeuthis princeps Verrill.—(King of Giant Squids. ) 
Architeuthis princeps Verrill, Amer. Jour. Science, vol. ix, pp. 124, 181, pl. 4, 
1875. American Naturalist, vol. ix, pp. 22, 79, figs. 25-27, 1877. Trans. 
Conn. Acad., vol. v, p. 210, pl. 17-20, 1879~80. Amer. Jour. Science, vol. 
xix, p. 288, pl. 12, April, 1880. 
Ommastrephes (Architeuthis) princeps Tyron, Manual of Conchology, p. 185, 
pl. 85, 1879. (Figures copied and description compiled from papers by 


A. E. V.) 
Plates VIJI-XI. 


This species is distinguished by the length and inequality of the short 
arms, of which the longest (ventral or subventral) exceed the combined 
length of the head and body by about one-sixth; by the denticulation 
of the suckers of the short arms, of which there are two principal 
forms, some having very oblique horny rings, with the outer edge very 
strongly toothed and the inner edge slightly or imperfectly denticu- 

lated; the others having less oblique rings, with the denticles similar in 
form all round, though smaller on the inner margin; by the stronger 
jaws, which have a deeper notch and a more elevated tooth on the ante- 
rior edge; and by the caudal fin, which is short-sagittate in form, with 
the posterior end Jess acuminate than in the preceding species.* 

This species was originally based on the lower jaw mentioned as No. 
1, and on the upper and lower jaws designated as No. 10, in the first 
part of this article. The jaws of No. 10 were obtained from the stomach 
of a sperm-whale taken in the North Atlantic, and were presented to 
the Essex Institute by Capt. N. E. Atwood, of Provincetown, Mass., 
but the date and precise locality of the capture are unknown. The size 
and form of these jaws are well shown in Plate XI, figs. 1, 2. The total 
length of the upper jaw (fig. 1) is 127" (5 inches); greatest transverse 
breadth, 37" (1.45 inches); front to back, 89" (3.5 inches); width of 
palatine lamina, 58.9" (2.32 inches). The frontal portion is considerably 
broken, but the dorsal portion remaining appears to extend nearly, but 
not quite, to the actual posterior end, the length from the point of the 
beak to the posterior edge being 86.4" (3.4 inches). The texture is 
firmer and the lamine are relatively thicker than in A. Harveyi. The 
rostrum and most of the frontal regions are black and polished, gradu- 
ally becoming orange-brown and translucent toward the posterior bor- 
der, and marked with faint strie radiating from the tip of the beak, and 
by faint ridges or lines of growth parallel with the posterior margin; a 
slight but sharp ridge extends backward from the notch at the base of | 
the cutting edge, and other less marked ones from the anterior border 
of the ale. The tip of the beak is quite strongly curved forward and 
acute, with a slight shallow groove, commencing just below the tip, on 
each side, and extending backward only a short distance and gradually 
fading out. The front or cutting edge is nearly smooth and well curved, 
the curvature being greatest toward the tip; at its base there is a broad, 
angular notch, deepest externally. The inner face of the rostrum is con- 


* The possibility that this and 4. Harveyi may be only the sexual forms of one species 
is fully recognized by the author. 
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vex in the middle and concave or excavated toward the margins, which 
are, therefore, rather sharp. The anterior borders of,the als are convex, 
or rise into a broad but low lobe or tooth beyond the notch, but beyond 
this they are nearly straight, but with slight, irregular lobes, which do 
not correspond on the two sides. The anterior edges of the ale make 
nearly a right angle with the cutting edges of the rostrum. The pala- 
tine lamina is broad, thin, and dark brown,becoming reddish brown and 
translucent posteriorly, with a thin whitish border. The surface is 
marked with unequal divergent strize and ridges, some of which, es- 
pecially near the dorsal part, are quite prominent and irregular; the 
posterior border has a broad emargination in the middle, but the two 
sides do not exactly correspond. 

The lower jaw (Plate XI, fig. 2) was badly broken, and many of the 
pieces, especially of the ale, are lost, but all that remain have been 
fitted together. The extreme length is 92™ (3.63 inches); the total . 
breadth and the distance from front to back cannot be ascertained, 
owing to the absence of the more prominent parts of the ale; from tip 
of beak to posterior ventral border of mentum, 42.6" (1.68 inches); from 
tip of beak to posterior lateral border of alz, 55.9" (2.20 inches); from 
tip of beak to posterior ventral border of gular lamina, 60" (2.37 inches) ; 
from tip of beak to bottom of notch at its base, 20"™ (.80 inch); tip of 
beak to inner angle of gular lamina, 47"™ (1.85 inches); height of tooth 
from bottom of notch, 6.25" (.25 inch); breadth between teeth of oppo- 
site sides, 15" (.60 inch); breadth of gular lamina, in middle, 44.5" (1.75 
inches). The beak is black, with faint radiating strie, and with slight 
undulations parallel with the posterior border; the rostrum is acute, 
slightly incurved, with a notch near the tip, from which a very evident 
groove runs back for a short distance, while a well-marked angular 
ridge starts from just below the notch and descends in a curve to the 
ala, opposite the large tooth, defining a roughened or slightly corrugated 
and decidedly excavated area between it and the cutting edges; the 
cutting edge below this ridge is nearly straight, or slightly convex; the 
notch at its base is rounded and deep and strongly excavated at bot- 
tom; the tooth is broad, stout, obtusely rounded at summit, sloping 
abruptly on the side of the notch, and gradually to the alar edge. The 
anterior edge of the ala, beyond the tooth, is rounded and strongly 
striated obliquely; it makes, with the cutting edge, an angle of about 
110°. The inner surfaces of the two sides of the internal plate of the 
rostrum form an angle of about 45°. 

The lower jaw of No. 1 (Plate XI, figs. 3, 3 a) is represented only by its 
anterior part, the ale and gular lamine having been cut away by the 
person who removed it.* It agrees very well in form and color with the 
corresponding parts of the one just described, but is somewhat smaller. 
The lateral ridges of the rostrum are rather more prominent, and the 


*The specimen was given to the Smithsonian Institution by Mr. G. P. Whitman, of 
Rockport, Mass., in 1872. (No. 2524.) 
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area within it is narrower and more deeply excavated, especially at the 
base of the notch, Where the excavation goes considerably lower than- 
the inner margin. The notch is narrower and not so much rounded at 
its bottom. The tooth is about the same in size as that of No. 10, and 
appears to be even more prominent, because the anterior edge of the 
ala is more concave at its outer base; it is also more compressed and 
less regularly rounded atsummit. This jaw measures 32.5"".(1.30 inches) 
from the tip to the posterior ventral border of mentum; 17" from the 
tip to the bottom of the notch; 4°" from bottom of notch to the tip of the 
tooth. 

Both these lower jaws agree in having a very prominent tooth on the 
alar edge, with a large and deeply excavated notch between it and the 
cutting edge of the beak, and in this respect differ from the lower jaw 
of A. Harveyi, for in the latter the tooth or lobe is broad and less promi- 
nent, While the notch is narrower and shallower. This seems to be the 
best character for distinguishing the jaws of the two species. But they 
also differ in the angle between the alar edge and the cutting edge of 
the rostrum, especially of the lower jaw, for while in A. Harvey? this is 
hardly more than a right angle, in A. princeps it is about 110°. More- 
over, the darker color and firmer texture of the jaws of the latter seem 
to be characteristic. 

To this species I have referred the Catalina specimen (No. 14, p. 13), 
preserved in the New York Aquarium. The jaws of the latter, which 
were examined and carefully measured by me, agree very closely, both 
in form and size, with those of No. 10, the type of the species, but are a 
trifle larger. The total length of the upper mandible is 133"; greatest 
breadth, 99°"; from inner angle of anterior edge to the dorsal end of 
frontal lamina, 95"; tip of rostrum, or beak, to the dorsal end of frontal 
lamina, 92""; tip of rostrum to bottom of notch, 19°"; notch to inner end 
of anterior edge, 38""; transverse breadth between anterior edges, 17"". 

The total length of the lower mandible is 95""; breadth from gular 
lamina to inner end of ala, 99°"; front edge of jaw to posterior end of 
gular lamina, 83""; breadth of ale, 41""; posterior edge of al to end 
of gular lamina, 44.5""; tip of beak to bottom of notch, 22"; notch to 
inner angle of ale, 70°"; depth of notch, 3.5". 

The general form of this species is very well shown on Plate VIII. 
This figure has been made from the sketches. and measurements made 
by me soon after the specimen was received in New York and before it 
had been “‘mounted” (see p. 13). The head was, however, so badly in- 
jured that it could not be accurately figured, and this part is, therefore, 
to be regarded as a restoration, as nearly correct as could be made under 
the circumstances. It may require considerable corrections, both as to 
size and form. The caudal fin is remarkable for its small size, as in A. 
Harveyi. Its breadth is scarcely more than that of the greatest diameter 
of the body. It is short-sagittate in form, with strongly divergent side 
lobes, which extend forward beyond their lateral insertions, and end in 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. [44] 


a rounded or blunt angle. The posterior end is somewhat prolonged 
and acute, but less so than in that of A. Harveyt, wich it otherwise re- 
sembles. One of the figures (Plate X, fig. 2), was made by me several 
weeks after it had been placed in strong alcohol, and had shrunk con; 
siderably ; the other (fig. 1) was made by Dr. J. B. Holder after it had 
been in alcohol only a few days. 

When fresh, the caudal fin was 84 in breadth, but when sketched by 
Dr. J. B. Holder its breadth was 71°"; its length, from posterior tip to 
lateral insertions, 48.3; from tip to end of lateral lobes, 61°. 

The length of the body and head together, when fresh, was about 
289 (9.5 feet), but when measured by me it was about 218°". 

The sessile arms were unequal in size and length, the longer ones con- 
siderably longer than the head and body together. Mr. Harvey found 
that the longest arms, said to be the ventral ones, were 335™ (11 feet) 
long and 43.2™ (17 inches) in circumference at base. When first exam- 
ined by me the ventral arms measured 10.5 feet, and were longer than 
any of the others, but all the rest were more or less mutilated at the 
tips, and several had thus lost a considerable portion of their length, so 
that it is quite probable that originally the subventral arms (or third 
pair) were actually longer than the ventral ones. The circumference of 
the third pair of arms, when measured by me, was considerably greater 
than that of the ventral ones, the former being 11.25 inches, the latter 
10 inches. Hence, I have inferred that the greatest circumference (17 
inches), measured by Mr. Harvey, applies to the third pair of arms. 

The ventral arms have both outer angles bordered by a strong, thick 
marginal membrane about an inch wide. The arms are all more or less 
trapezoidal in form, and taper to very slender tips. When examined by 
me they had already lost nearly all their suckers. A few remained near 
the base of one of the arms of the third pair. These were 25” (1 inch) 
in diameter, with the aperture 15.5" (.62 inch) across; the denticles on 
the outer border of the marginal ring were broad-triangular, acute, and 
strongly incurved, much larger than those on the inner margin. 

Of the detached suckers, I have been able to study with care 18 speci- 
mens from the sessile arms. Part of these are represented only by the 
horny marginal rings. The three largest differ from the rest in having 
the denticles less incurved and more nearly alike all around the margin, 
those on the inner edge being only somewhat smaller and more slender 
than those on the outer margin, while the rings themselves are less ob- 
lique and eccentric. These probably came from the basal half of the 
lateral arms. The other suckers all belong to one type, like those seen 
upon the third pair of arms, described above. They differ, however, 
very much in size, in the number of denticles, and in the presence or 
absence of more or less perfect denticles on the inner margin, this, in 
the smaller ones, often being without any distinct denticles whatever; 
the horny rings are very oblique and the aperture eccentric. Suckers 
of tliis kind probably originally occupied the entire length of the ventral 
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arms and the distal half of the other arms. The diameters vary from 
8™" to 24™" externally; the apertures from 3.5™" to 20™". 

One of the most perfect of these suckers (b) is preserved in alcohol, 
with the soft parts (Plate IX, figs. 5, 6), and was sent to me from New- 
foundland by Mr. Harvey. This has the greatest external diameter 
22"; diameter of aperture, 10"; height of cup (outside), 16""; height 
at center, 15""; height near inner margin, at attachment of pedicel, 6""; 
length of pedicel, 14""; diameter of pedicel, 1.5"".: In a side-view the 
sucker is oblique and gibbous; the lower surface is convex centrally, but 
has a deep notch or pit near the front margin, in the bottom of which 
the slender but strong pedicel is attached, and the horny ring has a 
corresponding notch; the outer or back portion is much swollen and 
produced downward and: backward, and here the horny ring is corre- 
spondingly high. The aperture is nearly circular, but is rather shorter 
from front to back than transversely. In this and some of the other 
suckers of similar size the entire circumference of the margin is fur- 
nished with rather large, sharp denticles, which are strongly inclined 
inward and considerably larger on the outer than on the inner margin. 
There are about thirteen of the large teeth, occupying rather more than 
half the circumference; these are broad at base, beveled off to an acute 
edge on the sides, and somewhat acuminate, with sharp tips. Those on 
the middle of the outer border point inward to the center of the sucker, 
but those along the sides point rather obliquely to the front margin. 
The front margin is occupied by about seventeen smaller, unequal, 
acute denticles, those in its center the smallest and most regular; these 
are acute-triangular and their points are directed more upward than 
those of the opposite edge. The horny rings are light yellow (when 
dried they are white and osseous), their denticles yellowish white, and 
often silvery white and lustrous at tip and along their edges, especially 
when dried. The large suckers of this form I refer to the basal half of 
the lateral and dorsal arms. The suckers smaller than the above have 
fewer of the larger outer teeth, and usually fewer and less perfectly 
formed teeth along the front margin. Those that have the aperture 
7" or less in diameter usually have the front margin of the ring only 
irregularly fissured, with the intervals minutely denticulate or crenulate, 
while the outer half of the margin may bear nine or ten large and well- 
developed denticles, with broad, stout bases and sharp edges and tips; 
the edges of these teeth along the middle are usually convex, and then 
the outline is incurved to the acute point. One of the smaller suckers 
examined has the aperture about 4.5"" in diameter, with the same form 
as the larger ones; this has about six large, sharp denticles, like those 
above described, on the outer half of the margin of the rings, while the 
front margin is nearly entire and smooth. The smallest one (j) is simi- 
lar, with but four distinct large denticles, with another imperfect, lobe- 
like one on one side, and with a smooth front margin. These probably 
came from the distal half of the various arms. 
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The three largest suckers (Plate IX, fig. 9), supposed.to be from near 
the base of the lateral arms, have about 45 marginal denticles, of nearly 
uniform size, and less incurved than in those above described. In these 
the back side of the horny ring is less expanded, and therefore the 
suckers were less oblique than in the smaller ones. The largest of these - 
(a) had the aperture 20"" in diameter. 


Measurements of suckers of short arms (in millimeters). 
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The long tentacular arms agree very closely with those of A. Harveyi 
(No. 5) in form and in the arrangement of the suckers on the ‘club,’ 
When fresh they measured 914.4 (30 feet) in length, with a circumference 
of about 12.7™ (5 inches), except at the eulaauad club, which was 
20.32" (8 inches) in the middle. But when first oem by me they 
had shrunk to 731.5™ (24 feet) in length, and the circumference of the 
slender portion was 9 to 10™; that of the club was 15.24™ (6 inches). 
At that time the club was 77.47™ (30.5 inches) long; that portion bear- 
ing the larger suckers was 48.26 (19 inches); the wrist or portion bear- 
ing the smaller and partly smooth-rimmed suckers and tubercles was 
15.24" (6 inches) long; the terminal portion, bearing small denticulated 
suckers, was 22.86 (9 inches); the breadth of the front of the club was 
7.62" (3 inches). The terminal portion had a strong carina-like mem- 
brane or crest along the back, and was here 5 (2 inches) wide from 
front to back. 

The large suckers (Plate IX, figs. 1, 1 a) of the tentacular arms are 
nearly circular in outline, and are baad depressed, little oblique, con- 
stricted just below the upper margin, oa then swelled out below the 
constriction to the base. The calcareous ring is strong, white, and so 
ossified as to be somewhat rigid and bone-like. The margin is sur- 
rounded by numerous (about 45 to 50) nearly equal, acute-triangular 
teeth, sometimes separated by spaces equal to their breadth, at other 
times nearly in contact at their bases; their edges are so beveled as to 
be sharp, while there is a triangular thickening in the middle of each 
at base. A wide, deep, and concave groove extends entirely around the 
rim a short distance below the margin; below this the lower part of the 
Tim is somewhat expanded and irregularly plicated, varying in width. 
The largest ring examined by me measures 31"" in its greatest diameter 
externally ; the aperture is 26" and 23"" across its longer and shorter 
diameters ;* greatest hight or breadth of rim, 11"; least hight, 8°"; 
breadth of groove, 1.5™" to 2™, 


*This specimen is somewhat warped by drying, so that the aperture is not so cir- 
cular as when fresh. 
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The marginal suckers (Plate IX, fig. 10), alternating with the large 
ones on the club, are very oblique, with the rings strong and very one- 
sided, the height of the back being more than twice that of the front 
margin. The aperture is not circular, the outer portion of the margin 
being incurved or straight. The groove below the margin is narrow 
and deep, especially on the sides, but only extends around the front 
and sides, being entirely absent on the outer third of the circumference. 
The denticles are about 22 to 24, slender, acute, not crowded, the most 
of them being separated by spaces greater than their breadth at base. 
The outer ones are strongly incurved; those along the sides are curved 
forward obliquely toward the front margin, while those on the front 
margin point upward and sometimes rather outward. The denticles 
are of nearly equal length, but those of the front margin are both more 
slender and more acute; they all have sharp, beveled edges and a 
thickened median ridge or tubercle. The largest ring examined was 
14”" in diameter; height or breadth of back side of rim, 8""; of front 
side, 3.5". ; 

The small suckers, covering the last division of the club, are very 
similar to the marginal ones last described, except that they are much 
smaller and more delicate, with a narrower and less oblique rim. The 
denticles of the inner margin are very acute, and point obliquely out- 
ward and upward. Greatest diameter of the one described, 6°"; hight 
ef back side of rim, 4"; of front side, 1.5". 

The small terminal group of smooth rimmed suckers, seen in No. 5, 
were not noticed, but they were not looked for specially. 

To this species I have also referred the specimen (No. 13) from Grand 
Bank, Fortune Bay (see p. 12, where the general measurements are 
given). Fortunately, Mr. Simms was able to obtain the jaws in pretty 
good condition, and also one of the largest suckers of the tentacular 
arms. ‘These specimens were forwarded to me by the Rev. M. Harvey. 
They had been dried, and the jaws, which were still attached together 
by the ligaments, had cracked somewhat, but all parts were present 
except the posterior end of the palatine lamina, which had been cut or 
broken off. Although these jaws had undoubtedly shrunken consider- 
ably, even when first received, they were afterwards put into alcohol 
and have since continued to shrink, far more than would have been 
anticipated, so that, at present, the decrease in some of the dimensions 
amounts to 20 per cent., while even the harder portions have decreased 
from 5 to 10 per cent. from the measurements taken when first received 
by me.* When first received, in 1875, the upper mandible measured 


*There is no reason to suppose that the shrinkage has been any more in this case 
than in the others, but I have not had an opportunity for making comparative meas- 
urements from the same specimens when recently preserved, and again after long 
preservation in alcohol, except in one other instance (No. 5), in which a similar 
shrinkage was evident. «(See table of measurements, p 22.) 
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111"" in total hight or breadth; 88"" from tip of beak to anterior end 
of palatine lamina; 20°" from tip of beak to the bottom of the notch. 
The lower mandible measured 96"" in total length; 80°" from tip of 
beak to inner end of ale; 19"" from tip to bottom of notch. 

At the present time (January, 1880), the breadth of the upper man- 
dible is about 90"; from tip of beak to anterior end of palatine lamina 
(at junction with anterior edge of al), 89""; tip of beak to bottom of 
notch, 19°"; breadth of palatine lamina, 58°"; beak to posterior end 
of frontal lamina, 90"; beak to posterior lateral edge of ale, 43"; 
notch to end of anterior edge of ale, 33""; notch to end of hardened 
or black portion of same (proper cutting edge), 17"™"; transverse 
breadth at notches, 16°". The lower mandible measures, in length, 
82™"; beak to inner end of alz, 67""; to bottom of notch, 18""; breadth, 
ale to mentum, 78"; end of ale to outer side of gular lamina, 84™"; 
inner side of gular to mentum, 50"; breadth of gular, 44™; breadth of 
ale, anterior to posterior edge, laterally, 29°"; tip of beak to posterior 
ventral end of mentum, 33"; tip to posterior lateral border of alee, in 
line with cutting edge of rostrum, 45""; posterior lateral border of ale 
to end of gular, 40""; depth of notch, 3°"; breadth of tooth, 8°"; 
notch to end of cutting or hardened edge of ale, 20; to inner end of 
ale, 55""; breadth transversely, across teeth, 16™". (See also the fol- 
lowing table of measurements of jaws). 

The beak of the upper mandible is sharp, strongly and regularly 
curved, most so near the tip; a radial ridge runs from the notch to the 
lateral borders of the ale ; the anterior or cutting edges of the ale are 
somewhat convex and irregularly crenulate. The lower mandible has a 
sharp beak, with a slight notch close to the tip; the cutting edges of 
the rostrum are otherwise nearly straight; the notches at the base are 
deep and narrow V-shaped. The teeth are rather prominent, obtuse, 
slightly bilobed at the summit; the one on the right side of the mandi- 
ble is more prominent than the other, owing to the fact that the edge 
of the ala, beyond it, is more concave in outline. There is also a broad 
and slightly prominent lobe in the middle of the anterior edges of the 
ale. The sides of the rostrum are strongly excavated toward the base 
and around the notches, and radially striated. The jaws are dark 
brown, becoming blackish toward the tips. 
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Comparative measurements of jaws (in inches).* 


A. Harveyi. A. princeps. 
I = ; 
Oe a Dm o 
FE| 3 Ph Sey ae Ness 
x S'S iw a = = Be] E = 
6 of 6 6 6 é oa S 
A A A a A 4 A a a 


UPPER MANDIBLE. 


Tength, beak to end of palatine. -......... 
Greatest breadth, palatine to frontal...-.. 
Greatest transverse diameter.........-..|..-.----|------ 
Inner end of alze to dorsal end of frontal... 
Tip of beak to same.-....-.--- Hecke See 2 
Tip to anterior end of palatine lamina. ... 
Tip to bottom of notch. .................-- 
Notch to end of anterior edge of alx..--. 
Transverse breadth at notch.......-...-. 
Transverse breadth between edges of alee 
Breadth of palatine lamina............... 
End of palatine to edge of frontal lamina h ; =| ad 
Beak to posterior edge of ale, lateraily...|..--..--|.----- One poeta TR Eye eee LOM PR Cee = 
LOWER MANDIBLE. 

Total length, beak to end of gular,.......|.-.- pit Moe aea BT ke wil bets aatats 3. 63 3.89 | 3.24 3.75 
Mentum to innerend of alaw..............| 2.60+ |-.---. 2 Oothal aces eels Bg cain eee ae B08) ries cek 
Total breadth, gular lamina to end of ale |........|------ PACT RRA | CURES re 3. 32 3. 88 
Breadth of ae Janine 2 Shain oat bade aacmncaleeees = Dy 5O" palette. 3.4: P75 S| teoS 35 ia aeaeae = 
Anterior edge of ale to end of gular 

PANINI Bis - <<a selec Dos Sa a ee ees alee siasos|sa~eels 26450 obs sceeieien Shi bie | sees 2. 68 3. 25 
Tip of beak to end of mentum, medially..|......--|-.---- 85 MBO Fa Le OSs eam na DE SRS Wl ers sats 
Tip to end of gular lamina, medially.....|........|..---- LI85 we\|weacecies PAY fia eee a uO) | ert o 
Breadth of alex, laterally.........--..-..- WAS Pesce = OS|= |e eaeaesc 150) «|| gee 1.15 1. 62 
End of gular lamina to ale, laterally.....|..----..|.-.--- 150 eeseeeas PA60 mse Se 1.58 1.75 
Tip of beak to bottom of notch......-..-.| .62 «69: |. 60 . 67 . 80 =arlti eA Tae . 87 
Tip to posterior edge of ale, laterally.--.| 1.67  |------ VEDA | is eaiteicts 220 ol seshee E788 alas = 
ip to mner end of alw_--.-.-.-...----2-: 2. 33 PIETY Pa ON Ee ea = Bogs SASS yo! Olio aiRees oe 
Tip to inner angle of gular lamina....---. 120) eden ra ioe eee ee 18h) A cee LS2Be diese er. 
Notch to inner angle of alw....--......-. 115) el eee (GY el AeA perio Bae | ee se 2.17 2.75 
AEE NVO MOLCN.s.)ot Rape banlin = nck ea ase oD calle costs ne 715 CASS ieee .12 -13 
Breadth of tooth in front of notch........ TS0tat | Peseen|taeeaan a .35 BRP ee ee 32 - 38 
Spread of jaws between teeth...--......-|....:-..[o0.0.|--sce eee cece eee CO ta et es aO4t itsose 


* Nos. 1 and 10 had been dried for many years. All the others had been preserved in alcohol—Nos. 4 
and 13 for several years; No. 5 about one year; No. 14 for only a few days. The amount of shrinkage 
is considerable in those preserved long in alcohol or dried. 


Comparative measurements of Architeuthis Harveyi and A. princeps (in inches). 


No. 5. No. 2. No. 14. 
A. Harveyi. A. Harveyi. A. princeps. 


Pre- Pre- Pre- 
erce Fresh. Fresh. 


Fresh. served. served. 


Total length, to tips of short arms............-...--- 
Total length, to tips of tentacular arms 
From base of arms to tip of tail..............-.- 
From base of arms to origin of fins 

Head, from base of arms to mantle (above) 
Body, edge of mantle to tip of tail (above) 
Tip of tail to insertion of tin 
Breadth of, oaudal fine ots csecc. 6h) i525 ce. 5ed. bean 
From end of body to outer angle of fin.............- 
Front edge of fin, outer angle to side of body 
Circumference of body 
Circumference of head 


Circumference of second pair of arms, at base. 
| Circumference of second pair, 3 feet from base 
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Comparative measurements, §c.—Continued. 


No. 5. No. 2. No. 14. 


A. Harveyi. A. Harveyi. A. princeps. 
Pre- Pre- Pre- 

Fresh. | seryed.| Fresh: | served. | Fte8h- | served. 
Circumference of third pair, at base........-.....--. 10 So We ates el sarees 17 11. 25 
Circumference of third pair, 3 feet from base......-.)........|.....--.|...-.e-- Jnitome etal ee eee 9 
Circumference of fourth pair, at base ....-.......-.. 9 Cl ES Ree ea bbe petri lye 
Circumference of fourth pair, 4 feet from base ....-.|...02.0.).-0.----|eeeeeee-|enecenc|scance ee 8.5 
Circumference of tentacular arms.........-....+-..- 3.75 2.75 4 33-43 5 4 
Circumference of terminal club of same....-....----|....-.-. 4.5 6 6 8 6 
Diameter of largest sucker of tentacular arms 1,15 1. 28 1. 25 1. 25 1 
Diameter of largest sucker of sessile arms ...- : Se SEO SEES > > 1 1 
Aperture Ob latterg-Menatyeccmncicas-ccsscecteceuaneees oaks. Bi in eae et bye Ho . 80 - 80 

DETAILS OF TENTACULAL ARMS. 
Length of ‘club’ or expanded portion .........-..--- 31 30 30 On aon See 30.5 
Of part of club bearing 24 largest suckers.........-. 15 14 18 a eee ee 19 
Of ‘wrist’ or part with group of small suckers...... Ul orey te Abate 2 coi cents | eee 6 
Of terminal part, with small suckers....-...-.-- Ss LA) OT en eee tee la SE 9 
Breadth’ OL Olen MIG 6. . osc s eco. boees cnc Boece 1D 2.5 205 less e 3 
Ceaduh Of WRISU Sat ios cise Sete Pe SSSR EP eee 1.6 2.6 AO |toee ese 3 
Breadth of slender middle portion...........--...0--|-.------ DAD Netente. Sl ewe 8 Rosacea 1.5 
Breadth of tip, from front to back..........0..-.----|.ss-ce<- AMD ACE ees PALS N eeone 2 
Circumference of club .-..--- Siielnth artaveptote oot ae, cease ae eens oe ace oee BD Slnnaadene 6 
Circumference of wrist....../2---.0...-- ata Soeteebeeeiae ae py 2 eer Onaga sass 6 
Circumference of middle portions of arm ........--. 23-34 | 24-37 |..--.--- 33-44 |.---.--- 33-4 
Distance between pedicels of large suckers ...-..--.|-:.----- 1.15 1. 68 Oe ey Pa Ped psacdde 
Distance between pedicels diagonally .........-...--|....---- Ve) ot 1.32 a Ft el ee eec is se See 
DETAILS OF SUCKERS OF CLUB. 

“Largcst suckers, diameter in middle ........-.-----. 1.25| 115] 128] 124| 125 |.....-.. 
Largest suckers, diameter of horny ring ........--- |-----.-- BLP Ie meiel HE Sisley Last 1.15 
Diameter of facets around suckers ........-..------- soiametael| LAS Rian ees ee La sae Sele 1.25 
Largest suckers, hight from attachment ....---.---.|.------- 1 Eee) (a Sear (ee ts [ee sel Parts 
Largest suckers, length of pedicels ........-----.---|-------- A pe rewee we ie yhoo tle 50 
Merrest suckers, hightgrrane sooc (sense tis eee eee oesanees BE PA Be Seecoc| sae nsas ASS ee 42 
Secondary suckers, next to wrist, diameter .........|.--.---- Ars mlenatoss Bred see loonie? ti 44 
Marginal suckers, diameter of rings.....-....---.--.|-------- oe al cesses Ae ee . 60 
Marginal suckers, hight of rings, outer side....---..|..------ e282 Royse bee eee 35 
Sessile suckers of wrist, diameter. .........-.-------|-------- SIP Eee +28 |.-------|----2-00 
Suckers of terminal section, diameter......-.-...---|---.---- De od er eee re on bot ee ae bosch 


The dried sucker from the tentacular arm appears to have been one 
of the largest (Plate IX, fig. 11). At the present time the transverse 
diameter of the ring, outside, is 28""; diameters of the edge, 24-" and 
22°"; greatest hight of the ring, including denticles, 9.5°"; least hight 
on inner side, 6.5°™. There are forty-eight marginal denticles, which 
are nearly the same in size and form all around. They are narrow, 
triangular, acute, with the edges beveled, sharp, and with a central, 
thickened, triangular ridge on the outside. The ring is white, hard, 
smooth, and osseous in appearance. 

Of the other specimens enumerated in the first part of this paper, it 
is probable, judging from the proportions given, that Nos. 16, 18, and 
19 also belonged to A. princeps. Nos. 18 and 19 appear to have been 
much larger than any of the examples of which portions have been pre- 
served, and it was very unfortunate that the persons who secured them 
did not know their value, for they were both found within a few miles of 
the settlement at Little Bay Copper Mine, on the south arm of Notre 
Dame Bay, and could easily have been taken to Saint John’s. 
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Observations on the specimens described from foreign localities. 
A.—ATLANTIC OCEAN SPECIES. 


Weare largely indebted to Professor Steenstrup and to Dr. Harting for 
our earliest knowledge of the specimens preserved in European museums, 
or cast ashore on the European coasts. Professor Steenstrup* has given 
accounts, compiled from contemporary documents, of a specimen taken 
at Malm6, Sweden, about 1546 or 1549, and of two specimens of huge. 
Cephalopods cast ashore at Iceland, in 1639, and November or Decem- 
ber, 1790. 

The specimen of 1790, described in the MSS. of Svend Paulsen, 1792, 
had tentacles 3 fathoms long; the body (with head) was 34 fathoms 
long. That of 1639, described in Olafsens og Povelsens Reise til ae 
il, p. 716, was 4 to 5 fathoms long. 

In fe article published in 1857, he also briefly mentioned a specimen 
cast ashore at Jutland, Coe 1853, of which the jaws were pre- 
served, and on which he then based the species Architeuthis monachus ; 
and another specimen, which he named Architeuthis dux, taken by Capt. 
Vilh. Hygom in the Western Atlantic. He has also since described and 
figured} the jaws of the specimen of Architeuthis monachus obtained at 
Jutland in December, 1853. 

In the same memoir, of which I have seen only the first few pages, there 
are references to a description and figures of ‘A. Titan,” obtained in 
1855 by Captain Hygom in north latitude 31°, west longitude 76°. The 
latter specimen appears to be the same as that referred to in 1856 as A. 
dux, and the same that Hartingt mentioned, under the name ‘Architeu- 
this dux Steenstrup,” as collected at the same time and place, and of which 
he published an outline figure (see our Plate XII, fig. 4) of the lower jaw, 
copied from a drawing furnished to him by Steenstrup. 

Harting states that the pen or ‘gladius’ of this specimen is 6 feet 
long. Many important parts of this specimen were secured, and I 
regret that I have been unable to see the figures and description of it, 
referred to by Harting as forming part of Professor Steenstrup’s unpub. 
lished memoir. But to judge by the outIhe figure given by Harting, it 
is a species quite distinct from those described by me. The lower jaw 

*Meddelelse om tvende Kiempestore Bleksprutter, opdrevne 1639 og 1790 ved 
Islands Kyst, og om nogle andre nordiske Dyr. Forhandlinger Skandinaviske Natur- 
forskeres, v, pp. 950-957, 1847, Copenhagen, 1849. 

Oplysninger om Atlanter colossale Bleksprutter, Férhandlinger, Skand. Naturf., 
1856, vii, p. 182, Christiania, 1857. 

tIn a paper, of which I have seen some proof-sheets, given by him to Dr. Packard, 
entitled ‘‘Spolia Atlantica.” This memoir has not been published. The plate (1) 
that I have seen is marked ‘‘ Vid. Selsk. Skrifter, V. Rekke, naturv. og mathem. 
Afd. iv Bind;” and there are references to three other plates, illustrating ‘4. Titan,” 
&e. 

t Description de quelques fragments de deux Céphalopodes gigantesques. Publiées 
far Académie Royale des Sciences 4 Amsterdam. 1860. 4to, with three plates. 
(Verh. K. Akad. Weten., ix, 1861.) The figures have been partly copied in Tryon’s 
Manual of Conchology, i, plates 60 and 86. 
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resembles that of A. Harveyt more than A. princeps, and is a little larger 
than that of our No. 5. The beak is more rounded dorsally, less acute, 
and scarcely incurved; the notch is narrow, and the alar tooth is not 
prominent. | 

M. Paul Gervais, in the Journal de Zoologie, ix, p. 90, 1875, gives a 
short description of this species, based apparently on the proof-sheets 
and unpublished plates (not seen by me) of Steenstrup’s article referred 
to above. He describes it as follows: A large species, of which a frag- 
ment of an arm preserved in the Museum of Copenhagan is nearly as 
large as the arm of a man. The sucker-bearing surface of the arm is 
extended bilaterally into a membrane exceeding, on each side, the arm 
itself. Diameter of the opening of the suckers 0.020"; of the suckers 
themselves 0.030". Length of the dorsal bone (pen) 2"; breadth [long- 
ueur, by error], measured in the middle of its length [longueur], 0.17". 
He refers to Steenstrup’s Plates IIT and IV. 

In a letter to the writer, dated September 4, 1875, Professor Steen- 
strup states that, in addition to the specimens bate mentioned, there 
are, in the museum of the University of Copenhagen, two niente speci- 
mens of Architeuthis, preserved in alcohol. Both are of comparatively 
small size. One, from the northern coast of Iceland,* he refers to A. 
monachus. It has tentacular arms 10 feet long, and sessile arms 4 feet 
long. The other is a still smaller one, from the warmer parts of the 
Atlantic, possibly the young of A. duz. 

It is evident, therefore, that at no distant day most of the remaining 
doubtful points in respect to the structure and relationship of the spe- 
cies of this genus can be cleared up by Professor Steenstrup, even if 
additional specimens should not be obtained. 

The publication of Professor Steenstrup’s detailed memoir upon this 
genus would give great pleasure and satisfaction to all students of this 
class of animals. His thorough knowledge of the group, and his numer- 
ous and important investigations of the Cephalopods, published daring 
many years, will give special value to his conclusions. 

Harting, in the important memoir referred to, describes specimens of 
two species, both of which are apparently distinct from all the New- 
foundland specimens enumerated by me. 

The first of these (his Plate I) is represented by the jaws and buccal 
mass, with the lingual dentition and some detached suckers, preserved 
in the museum of the University of Utrecht, but from an unknown local- 
ity. These parts are well figured and described, and were referred to 
Architeuthis du« by Harting. The form of the lower jaw (see Plate XII, 


fig. 1) is unlike that of A. dua, for the beak is very acute, the cut- © 


ting edge is concave, the notch shallow and broad, and the alar tooth 
is Somewhat prominent. The size is about the same as our No. 5. The 
suckers (Plate XII, fig. 2 a, 2b) are from the sessile arms, and agree 
pretty nearly with those of A. Harveyi. The edge is strengthened by 


* This one is referred to by Dr. Packard, Amer. Naturalist, vol. vii, p. 94, 1873. 
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an oblique, strongly denticulated ring, which, in all the suckers figured, 
including both larger and smaller ones from the short arms, has regular, 
acute, subequal denticles all around the circumference, in this respect 
agreeing with A. Harveyit. The internal diameter of the largest of these — 
suckers is .75 of an inch; the external 1.05 inches. They were furnished 
with slender pedicels, attached obliquely on one side. The lingual teeth 
(see Plate XII, fig. 1c, copied from Harting) are in seven regular 
rows, and resemble closely those of oligo. On that account mainly, in 
a former paper, I proposed to designate it by the name of Loligo Hart- 
ingii. Butsince that time I have been able to study the dentition of the 
species of Architeuthis and Sthenoteuthis, and now refer Harting’s spe- 
cies to Architeuthis, without hesitation, although the dentition is poorly 
figured. Professor Steenstrup, in a letter tome subsequent to the pub- 
lication of my former papers, also expressed the opinion that Harting’s 
specimen belongs to A. monachus. If distinct, however, as is possible 
it may be called Architeuthis Hartingit. 

The other species described by Harting was from the Indian Ocean, 
and belongs to the genus Enoploteuthis (Plate XII, fig. 4, jaws). 

In this genus there. are large, sharp, curved claws (see Plate XV, figs. 
5, a, b), both on the club of the tentacular arms and on the sessile arms, 
in place of the suckers of ordinary squids. The teeth of the odonto- 
phore, in Harting’s species, are remarkably small and simple (see fig. 
5, ¢, d, after Harting). As this species does not appear to have had a 
special name, I propose to call it Hnoploteuthis Hartingii. 

D’Orbigny* gave the name Enoploteuthis Moline to a large species, of 
which the body was estimated to be about 4 feet long, found floating 
and mutilated in the South Pacific, south latitude 30° 44’, west longitude 
110° 33’, by Banks and Solander, in 1769, on Captain Cook’s second 
voyage. Of this, fragments are preserved in the Museum of the College 
of Surgeons, London.t , 

_ A similar species, perhaps based on the same specimen, was recorded 
by Molina, from off the coast of Chili, as Seppia unguiculata. 

Lieutenant Bouyer, of the French steamer “ Alecton,” encountered a 
huge Cephalopod, in November, 1860, between Madeira and Teneriffe. 
Its body was estimated to be between 15 and 18 feet in length. A long 
and laborious attempt was made to capture it, and a slip-noose was 
passed around the body, but on attempting to hoist it on board, the rope 
cut through the soft flesh and the tail alone was secured. <A sketch of 
the animal was made by one of the officers. 

The original account of this occurrence, given in the Comptes-Rendus 
of the French Academy of Science for 1861, is as follows: 

M. Flourens read the following report made to the minister of the 
marine by M. Bouyer, lieutenant commanding the “Alecton.”{ 

“Histoire Nat. des Céphalopodes Acétabuliféres, p. 339, 1845. 

tSee also Todd’s Cyclopedia of Anatomy and Physiology, i, p. 529. 


{Comptes-Rendus Acad. of Sciences, vol. liii, p. 1263. For the following transla- 
‘tions I am indebted to Mr. Sanderson Smith. 
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‘¢ SAINTE-CROIX DE TENERIFFE, 
‘<A lecton,’ December 2, 1861. 


‘Monsieur le MINISTRE: I have the honor to inform your excellency 
that I anchored at Ténériffe the 1st of December, at eight o’clock in the 
morning. 

“From Cadiz to Ténériffe, that is to say, from the 27th of November 
to 1st of December, I have encountered the most favorable weather; 
thus, making use of my sails, setting the safety-valve at 0.30—in a word, 
economizing fuel as much as possible, I have been sometimes able to re- 
duce the consumption to 6 tons a day, going to 7 or 8 knots, with a 
moderate breeze from the northeast. 

“A singular incident has marked my voyage. On the 30th of Novem- 
ber, 40 leagues from Ténériffe, at two o’clock in the afternoon, I encoun- 
tered a monstrous animal which I recognized for the gigantic cuttle-fish 
[poulpe géant], the contested existence of which seems to have been 
consigned to the realm of fable. 

“Finding myself in the presence of one of: these strange beings that 
the ocean sometimes produces from its depths as if to offer defiance to 
science, I resolved to study nearer by, and try to gain possession of it. 

‘¢ Unfortunately, a heavy swell, taking us on the side, caused the ‘Alec- 
ton’ to roll irregularly, and interfered with the evolutions, whilst the 
animal itself, though almost always at the surface of the water, moved 
itself with a kind of intelligence, and seemed to wish to avoid the vessel. 

‘‘After several encounters, which permitted only of its being struck by 
several balls, I succeeded in approaching near enough to place a har- 
poon in it, as well as to get a running noose around it. We were pre- 
paring to multiply the fastenings when a violent movement of the ani- 
mal caused the harpoon to come out; the part of the tail where the cord 
was fastened broke off, and we brought on board only a fragment, weigh- 
ing 20 kilograms [about 44 pounds]. ; 

‘We had seen the monster near enough to make an exact painting of 
it. Itis the giant squid [encornet], but the form of the tail seems to 
make of it an undescribed variety. It seemed to measure 15-18 feet to 
the head, shaped like a parrot’s beak, and enveloped by 8 arms, from 
5 to 6 feet long. Its appearance was frightful, its color a brick-red, and 
this half-formed being [étre ébauché], this colossal and slimy embryo, b has 
a repulsive and terrible appearance. 

“Both officers and men begged me to have a boat lowered and to ga 
and seize again upon the animal and bring it alongside. They would, 
perhaps, have succeeded, but I feared that in this hand to hand encoun- 
ter the monster might throw his long arms, furnished with suckers, over 
the sides of the boat, upset it, and perhaps strangle some sailors with 
his formidable scourges, charged with electrical effluvia. 

“T thought that I ought not to expose the lives of my men to satisfy 
a sentiment of curiosity, even though this curiosity had science for its 
basis, and, notwithstanding the fever of excitement which accompanies 
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such a chase, I was obliged to abandon the mutilated animal, which, by 
a sort of instinct, seemed to carefully avoid the vessel, dived, and passed 
from one side to another when we again approached it.” 

The following is a translation of a letter addressed to M. Moquin 
Tandon by M. Sabin Bertholet, consul of France, which was also read 
before the Academy. It contains some additional particulars: 


“SAINTE-CROIX DE TENERIFFE, December 12th, 1861. 

“On the 2d of November last the steam dispatch-boat ‘Alecton,’ com- 
manded by M. Bouyer, lieutenant commanding, anchored in our har- 
bor on its way to Cayenne. This dispatch-boat had encountered in the 
sea, between Madeira and Ténériffe, a monstrous cuttle-fish [Poulpe], 
which was swimming at the surface of the water. 

“This animal measured from 5 to 6 meters in length, without count- 
ing its eight formidable arms, covered with suckers, which crown its 
head. Its color was brick-red. Its eyes, not rising above the sur- 
face of the head, had a prodigious development and frightful fixity. Its 
mouth, shaped like a parrot’s beak, might have measured [offrir] 
about half ameter. Its body, spindle-shaped, but very much swollen 
towards the center, presented an enormous mass of which the weight 
has been estimated at more than 2,000 kilograms [4,400 pounds]. Its 
fins, situated at the posterior extremity, were rounded into two fleshy 
lobes of very great size. It was on the 30th of November, about 
half-past twelve, that the crew of the ‘Alecton’ perceived this terrible 
Cephalopod swimming alongside. The commander immediately stopped 
the vessel, and notwithstanding the dimensions of the animal he ma- 
neuvered to obtain possession of it. A running noose was arranged 
in order to catch it, guns were loaded, and harpoons prepared in all 
haste. But at the first balls which were fired at it the monster dived, 
passing under the vessel, and speedily reappeared on the other side; 
again attacked with harpoons, and after having received several shots, 
it disappeared two or three times, each time showing itself some min- 
utes atterwards at the surface of the water, agitating itslong arms. But 
the vessel followed it continually, or slackened its speed according to the 
movements of the animal. This chase lasted more than three hours. 
The commander of the ‘ Alecton’ desired, at any cost, to dispose of this 
enemy of a new kind; still, he did not dare to risk the lives of his sailors 
by lowering a boat, which this monster might upset by seizing it with 
a single one of his formidable arms. The harpoons, which were thrown 
at it, penetrated into the soft flesh and came out without success ; sev- 
eral balls had traversed it uselessly. However, it received one which 
seemed to wound it grievously, for it immediately vomited a great 
quantity of foam and blood mixed, with glutinous substances which had 
a strong odor of musk. It was at this instant that they succeeded in 
seizing it with the running noose; but the rope slipped along the elastic 
body of the mollusk, and stopped only near the extremity where the 
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two fins originate. They tried to hoist iton board. Already the greater 
part of the body was out of water, when the enormous weight of this 
mass caused the running noose to penetrate the flesh and separated the 
posterior part from the rest of the animal.. Then the monster, released 
from this noose, fell back into the sea and disappeared. They showed 
me, on board the‘ Alecton,’ this posterior part. Isend you a sufficiently 
exact drawing of this colossal poulpe, made on board by one of the of- 
ficers of the ‘ Alecton.* 

“T ought to’add I have myself questioned old fishermen of the Cana- 
ries, who have assured me that they have several times seen, in the open 
sea, great reddish calamaries, 2 meters or more long, which they did 
not dare to capture.” 

Messrs. Crosse and Fischer have, from the figure and this narrative 
of the officers,+ proposed to establish for this specimen a species, which 
they named Loligo Bouyeri. The figure is imperfect, but evidently rep- 
resents a ten-armed cuttle-fish, though only eight arms are shown, and 
the tail is represented as truncated.t In fact, these figures and the de- 
scription are not sufficient to indicate specific or exact generic characters. 
The eight short arms, shown in the figure, are stout, tapered, and less 
than half the length of the head and body together. It was most prob- 
ably a species of Architeuthis, to judge from the caudal fin, described as 
consisting of two lobes of small size. It may be designated provision- 
ally as Architeuthis Bouyeri. 

In a popular work entitled ‘“ Les Monstres Marins,” by Armand Lan- 
drin, Paris, 1867, there is also a detailed account of this encounter, 
which, while Ble in most points with those already quoted, con- 

‘tains some additional particulars. Although it is put in quotation- 
marks, and is stated to be by M. Bouyer himself, the original place of 
publication is not given, and I have not been able to ascertain its 
origin. In this account the eyes are said to have been “ flat, glaucous, 
and as large as saucers [assiettes].” “The part of the tail that we had 
on board weighed 14 kilograms; it was of a soft substance, exhaling 

.a@ strong odor of musk. The part which corresponds to the backbone 
[pen] began to attain a sort of relative hardness. It broke easily, with 
an alabaster-white fracture. The entire animal, according to my esti- 
mate, weighed two or three tons [4,000 to 6,000 livres]. It blowed 
[souffiatt] energetically, but I did not observe that it ejected the black 
ish substance by means of which the small calamaries of Newfoundland 
destroy the transparency of the water in order to escape from their 
enemies. The sailors told me that they had seen to the south of Good 
Hope poulpes similar to this, although of less size.” 

The description in this work is accompanied by a cut representing 


* This colored drawing was shown to the academy. 

t Journal de Conchyliologie, 3d ser., vol. ii, p. 188, 1862. See, also, Tryon’s Manua 
of Conchology, vol. i, p. 87, pl. 59, 1879 (figure copied from “The Universe”). 

¢ One of the pultizhed Hieber, as explained above, shows ten arms and all the other 
essential characters of Architeuthis. 
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the creature swimming just beneath the surface of the sea. This is 
unlike either of the other two illustrations that I have seen, but the 
origin of this figure is not given. In the popular work “The Ocean 
World,” by Louis Figuier (London edition, 1869, p. 462), there is also an 
account of this encounter, which is for the most part a translation 
from the original accounts given above, accompanied by a figure which, 
as the author states, “is copied from M. Berthelot’s colored representa- 
tion of this scene.” This is avery fair representation of a genuine Archi- 
teuthis, and is of especial interest, if we recollect that when this figure 
was made there was no figure extant, nor any authentic description of 
the form and structure of Architeuthis. The head is undoubtedly rep- 
resented too large, but the form and proportion of the, body caudal fin, 
arms, and tentacles are very much like those of the Newfoundland ex- 
amples. 

_ Popular accounts of this, as well as of other large Cephalopods of ear- 
lier occurrence, are contained in many other general works besides those 
referred to above. * 

In “Les Monstres Marins” (p. 44), referred to above, there is the 
following account, inclosed in quotation marks, but without any state- 
ment of the source from which it was taken: 

“An American captain, whom I knew very well, in New York,” says 
B. H. Révoil, “told me that in 1836, when he was in the neighborhood 
of Lucayes Islands, his ship had been attacked by a cuttle-fish, which, 
stretching out its gigantic arms, had reached and dragged into the sea 
two men of his crew. With a blow of his hatchet, the chief steersman 
cut off one of its arms. This monstrous appendage measured 34 meters 
(113 feet) in length, and its thickness was that of aman. I have seen 
this curious specimen of natural history in the museum of Mr. Barnum, 
in New York, where it is preserved, shriveled and folded on itself, in an 
enormous jar full of alcohol.” 

Some of our older readers may, perhaps, have seen such a specimen in 
Barnum’s Museum, which, however, has not been regarded in this cour- 
try as a very reliable source of scientific information on such subjects. 
Possibly this specimen, as well as the story, may have been an ingenious 
invention. - 

According to Jeffreys (British Conchology, vol. v, p. 124), a huge 
Cephalopod was stranded in 1860 or 1861, between Hillswick and Scal- 
loway, on the west of Shetland. ‘From a communication received by 
Professor Allman it appears that the tentacles were 16 feet long, the 
pedal arms about half that length, and the mantle-sac 7 feet; the man- 
tle was terminated by fins; one of the suckers examined by Professor 
Allman was ? inch in diameter.” 

Mr. Kent, in the articlest already referred to, mentions a sessile arm 


* Among these popular works, of permanent value, containing such accounts should 
be cited ‘‘The World of the Sea,” translated and edited by the Rev. H. Martyn Hart, 
London, Cassell, Petter & Galpin, from “Le Monde de la Mer,” by M. Moquin Tandon. 

t Proceedings Zoological Society of London for 1874, pp. 178 and 493. 
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of a giant Cephalopod which has been long preserved in the British 
Museum, but of which the origin is unknown. He states, in the first 
article, that it is just 9 feet long and 11 inches in circumference at the 
base, tapering off to a fine point. There are about 150 suckers in each of 
the two alternating rows, those at the base being .75 of an inch in 
diameter. 

In his second article he refers this arm doubtfully to Ommastrephes 
todarus, and gives the following description : 

“The length of this arm, from one extremity to the other, is just 9 
feet; the circumference at the base 11 inches; and from this it grad- 
ually decreases, terminating in a fine point. The suckers are arranged 
in two rows throughout the extent of the arm, numbering, approxi- 
mately, 150°to each row, or a total of 300 to the whole organ. Forty- 
three suckers only are stationed on each side in the first or proximal 
half of the arm; one hundred on each side occupy the whole length, 
with the exception of 14 inches, this smaller length including the re- 
maining fifty on each side, which are very minute and crowded together. 
The comparative distances between the suckers throughout the whole 
length in each row are as follows: Between the first and second sucker, 
14 inches; half way up the arm, 1 inch; at three-quarters of the entire 
length, $4 inch; and within 6 inches of the distal extremity, 4 inch. 
The relative diameters of the suckers at similar distances are: At the 
base, extreme outside measurement, # inch; inside measurement of 
corneous ring, $ inch; and, those suckers a little past the first few being 
the largest, half way down, 4 inch outside and 4 inch inside measurement; 
at three-quarters length, 4 inch; and at 6 inches from the extreme 
point, 4 inch outside measurement, gradually diminishing from here to 
the size of a pin’s head. 

“The shape and structure of the suckers upon this British Museum 
specimen agree with those of Ommastrephes todarus, as given by D’Or- 
bigny, corresponding also with those figured by Harting, referred by 
him to the same species, and anticipated by the same authority to be 
also identical with Professor Steenstrup’s Architeuthis dux. More mi- 
nutely they may be described as hemispherical in shape, the stalk or 
peduncle being attached laterally at the base of the hemisphere, the 
point of insertion of the same in the cup being marked by a conspicuous 
pit-like depression. The horny ring is obliquely set, and much deeper 
at the side opposite the insertion of the stalk; the inner margin is ser- 
rated; and in most examples the serratures bordering the deeper side 
are considerably larger than in the other portions of the circumference; 
in some instances the serratures, except at the particular point men- 
tioned, are altogether aborted, having the inner margin of the ring quite - 
. smooth; in other examples, and more especially among the larger suckers, 
the teeth or serratures are equal or subequal. The average number of 
the teeth of the largest rings is twenty.” 

Mr. Kent, unfortunately, does not state to which pair this arm 
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belongs. But from his description of the two forms of suckers, it is 
probably one of the lateral arms, if it is in this respect like our young 
A. Harveyi (No. 24). It evidently belongs to an Architeuthis, and is 
very near to our A. princeps. 

In the Zoologist, London, 2d series, No. 118, p. 4526, July, 1875, there 
is an article entitled ‘Notice of a gigantic Cephalopod (Dinoteuthis 
proboscideus), which was stranded at Dingle, in Kerry, two hundred 
years ago. By A.G. More, F.L.8.” The article is chiefly a reprint of 
the rude but interesting popular accounts written at the time of the 
capture, and upon these Mr. More proposed to found a new genus and 
species. The character which he mainly relied upon, as of generic value, 
is the power of projecting the beak in the form of a proboscis. But this 
is habitually done by the various common species of Ommastrephes, Lo- 
ligo, &c., and perhaps by all ten-armed Cephalopods. There is not suf- 
ficient evidence, from the published accounts, that this specimen differed 
in any way from the Architeuthis monachus. It was described as 19 feet 
in total length; the long arms having been mutilated, the part remain- 
ing was 11 feet long, and as thick as a man’s arm; the short arms varied . 
from 6 to 8 feet in length, and were as thick as a man’s leg, and had two 
rows of large serrated suckers; the proboscis (buccal mass with beak) 
was the size of a wan’s fist; the beak was “‘ somewhat like to an Eagle’s 
Bill, but broader.” The whole animal was said to have been as large as 
a large horse. The length of the head and body together was 8 feet. 

Mr. More has kindly sent me a tracing from the original figure. This 
shows a broad, oval, flat body, and a small caudal fin. The body or 
mantle had evidently been split open and spread out flat. 

This fact is also evident from the original descriptions, reprinted by 
Mr. More, in which the sides of the mantle are described as follows: 
‘Over this Monster’s back was a mantle of a bright Red Coior, with a 
fringe round it; it hung down on both sides like a Carpet on a table, 
falling back on each side, and faced with white.” The liver, according 
to the descriptions, had been removed: ‘‘ When it was dead and opened 
the liver wayed 30 pound.” The proboscis had also been removed be- 
fore it was exhibited, and it#is therefore very probable that the figure 
and descriptions represent it as more extended than was natural. 

The measurements given indicate a specimen smaller than several of 
the American examples, and but little if any larger than our No. 5, from 
Logie Bay. 

The more important of these ancient letters are here reproduced: 


“Letter No. 2, from Thomas Hooke (Dublin) to.Mr. John Wickins (Lon- 
don) December 23, 1673. 


“LOVING FRIEND: I send you this onely pursuant to my former of the 
Fish, which I now confirm to be as I gave you the first Account with 
this addition of certainty, that knowing the man by name James Stew- 
ard, and hearing two or three nights since of his being at a Printers 
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neer our house to get the Lord Lieutenants Order Printed, which he 
gave him for exposing what he hath of the fish to view, I sent, desiring 
to speak with him, and he came, having then the Picture with him of 
the Fish, and he gave me himself the full account of it, viz. 

“That in the month of October last, I think about the 15th day he 
was alone riding by the sea-side, at Dingle-I-cosh and saw a great thing 
in the Sea, which drew his eye towards it, and it came just to him; when 
he discerned the horns it began to look frightfully, he said he was some- 
times afraid to look on it, and when he durst look on it, it was the most 
splendid sight that ever he saw; The Horns were so bespangled with 
those Crowns, as he calls them; they shewed he saith like Pearls or 
precious Stones; the Horns it could move and weild about the Head as 
a Snail doth, all the ten; the two long ones it mostly bore forwards, the 
other eight mov’d too and fro every way ; When it: came to shore its 
fore parts rested on the shore, and there lay; He got help after awhile, 
and when he saw it stirred not to fright them, he got ropes and put 
them about the hinder parts, and began to draw it on shore, and saw it 
' stir’d not to hurt them, they grew bold, and went to pull with their hands 
on the Horns, but these Crowns so bit them, that they were forced to quit 
their hold; the crowns had teeth under every one of them, and had a 
power to fasten on anything that touched them; they moved the Horns 
with handspikes, and so being evening they left it on the shore, and 
came in the morning and found it dead. The two long Horns are about 
one 11 foot, the other 9; the other 8 Horns, about 6 and 8 foot long a 
peice, and as thick as a man’s arm every one of them. He hath brought 
up to Dublin but two short Horns of the Crowned ones, and the little 
Head, being not able to bring the rest the way is so long. 

“The certainty is attested by many at the place, and is no doubt a 
very certain truth, the mantle was all red on the out-side, which for the 
colour sake he kept a peice of it, it was five inches thick, and white un- 
der; when they cut the Fish it had not a drop of blood, nor scale, nor 
fin, my man took a draught of the Picture which I have here enclosed, 
he said it was as big as any horse as ever he saw, it had no leggs. , 

“Your loving friend, 
“THOMAS HOOKE.” 


“ Letter No. 3, from Thomas Clear to his son, dated Drangon, neer Clonmell, 
December 19, 1673. 


“DEAR Son: I did the.last week write to you, which I hope you 
have received, to which I refer you. This inclosed paper is a form of a 
strange and monstrous Fish, that was cast on shore in the County of 
Kerry in Ireland, about a month since by a storm, you need not doubt 
the truth of it, for I have myself seen part of it, and have one of the 
Crowns by me to produce, I refer you to the paper for a relation of it; 
remember your duty both to God and man; be carefull in both, and the 
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Lord direct you with all our Dear loves to you and all friends, concludes 
him that is your very affectionate loving Father. 


“THOMAS CLEAR.” 


“The Monster Described. 


“This Monster was taken at Dingle-I-cosh in the county of Kerry, 
being driven up by a great storm in the Month of October last 1673; 
having two heads, one great head (out of which sprung a little head 
two foot, or a yard from the great head) with two great eyes, each as 
big as a pewter dish, the length of it being about nineteen foot, bigger 
in the body than any horse, of the shape represented by this figure, 
having upon the great head ten horns, some of six some of eight or ten, 
one of eleven foot long, the biggest horns as big as a man’s Leg, the 
least as his wrist, which horns it threw from it on both sides; And to it 
again to defend it self having two of the ten horns plain, and smooth 
that were the biggest and middle horns, the other eight had one hundred 
Crowns a peece, placed by two and two on each of them, in all 800 
crowns, each Crown having teeth, that tore any thing that touched 
them, by shutting together the sharp teeth, being like the wheels of a 
watch, The Crowns were as big as a man’s thumb or something bigger, 
that a man might put his finger in the hollow part of them, and had in 
them something like a pearl or eye in the middle; over this Monster’s 
back was a mantle of a bright Red Colour, with a fringe round it, it 
hung down on both sides like a Carpet on a table, falling back on each 
side, and faced with white; the crowns and mantle were glorious to 
behold: This monster had not one bone about him, nor fins nor scales, 
or feet, but had a smooth skin like a man’s belly. It swoom by the 
lappits of the mantle; The little head it could dart forth a yard from 
the great, and draw it in again at plesure, being like a hawk’s beak 
and having in the little head two tongues by which it is thought it 
received all its nourishment; when it was dead and opened the liver 
wayed 30 pounds. The man that took it came to Clonmel the 4th of 
this instant December, with two of the horns in a long box with the 
little head, and the figure of the fish drawn on a painted-cloth, which 
was the full proportion of it, and he went up to Dublin, with an intent 
to shew it to the Lord Lieutenant.” 


“‘ Letter No. 4, manuscript. 


“In a Letter from 4 very Sober person in Dublin dated 27th of 
December 1673. 

“Yesterday I went to See part of the Sea Monster, which was taken 
at Dingle, viz. the two Bigg Hornes and the little head, the Hornes are 
neare foure foot long, and about six inches thick towards the Root, and 
full of little Coronetts about the Compass of a groat, and teeth in every 
one of them, they were fixt to the Horne, with a string like a Veine, by 
which I conceive they received Nourishment, rather then that the nour- 
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ishment should be conveyed through them downe the Hornes to the 
Beast. The head was not soe bigg as my fist, the mouth and two hard 
shells upon it very black and shap’d somewhat like to an Eagles Bill, 
but broader; In the mouth there was two tongues, and (as the Man 
declared that tooke this monster) the Beast had naturall power to draw 
this head in or putt it out of the Body as necessity required.” 

In the Zoologist, June, 1875, p. 4502, and August, p. 4569, and in the 
August number of the Annals and Magazine of Natural History, vol. 
xvi, p. 123, Mr. More also gave an account of the capture, and briefly 
deseribed the beak, odontophore, and portions of the tentacles and arms 
of another specimen, taken off Boffin Island, on the west coast of Ire- 
land, April, 1875. The tentacular arms are said to have been 30 feet 
long; the expanded portion, 2 feet 9 inches; the large central suckers, 
nearly 1 inch in diameter; those of the outer rows, .5 of an inch; one 
short arm is said to have been 8 feet long and 15 inches in circumference 
at the base when fresh. It had small suckers without teeth on the 
horny rings, on the ‘ wrist’ of the ‘club’ and scattered along the tentacular 
arms, as do our specimens. The rounded tubercles that always accom- 
pany these smooth-rimmed suckers are not mentioned, but doubtless 
they were also present. The beak was 5.25 inches long and 3.5 inches 
broad, dark reddish brown, “ with a large tooth in both margins of the 
inner mandible and a much smaller notch on each side of the outer 
mandible.” / 

Mr. More believed this to be distinct from the Newfoundland species, 
and referred it to A. dux, but his description agrees closely with the cor- 
responding parts of A. Harveyi (No. 5) described by me, except in the 
relatively somewhat greater size of the sessile arms at base. In this 
respect, however, it is equaled or surpassed by our No. 14, and by others 
of the Newfoundland examples. This may also be only a peculiarity of 
the female. The measurements indicate a specimen intermediate in size 
between our Nos. 5 and 14, but the description is not sufficient to indi- 
cate with certainty to which of our species it was nearest related. A 
more detailed description, with figures of the suckers and odontophore, 
would probably settle this point. Mr. More supposed that the lateral 
suckers of the tentacular club were larger in his example than in A. 
Harvey, but that is not the case. 

Prof. G. O. Sars, in his recent work (Mollusca Reg. Arct. Norvegiz, 
p. 377), also mentions a specimen of Architeuthis (12 feet long) cast 
ashore on the Norwegian coast, at Foldenfjord, in 1874. He refers it 
doubtfully to “A dux Steenstrup” (from the Kattegat), by which we 
should understand A. monachus, without doubt. 

In “Nature,” vol. xxii, No. 25, October 21, 1880, p. 585, under the 
caption “An Octopus,” there is an account of the stranding of a large 
Cephalopod, early in October, at Kilkee, County Clare, Ireland, from a 
letter of the Rey. R. J. Gabbett. The description, though very imper- 
fect, is sufficient to show that it was not an Octopus, but probably an 
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Architeuthis, which had lost its tentacular arms, as is often the case 
with stranded specimens. The length of the head is given as about 3 
feet, and its diameter is given as 14 inches—probably a mistake for 14 
feet. The more important points are as follows: “Its arms had been 
partially broken; there were eight of them, each as thick as a strong 
man’s upper arm, and beneath each were two rows of suckers like cup- 
ping-glasses, more than a shilling size in circuit. When perfect, each 
of these arms must have been from 12 to 15 feet long, and from the 
point of one arm to that of its opposite was a length of nearly 30 feet. 
The apimal’s length, from the insertion of its suckers to the end of its 
body, must have been nearly 20 feet—perhaps more. Its mouth, like a 
parrot’s beak, was as large as two joined hands of a large man, with 
the fingers outstretched. It weighed about 4 cwt.” 


¢ Examples from the Indian Ocean and New Zealand. 


In the Journal de Zoologie, vol. iv, No. 2, p. 88, 1875, M. Paul Gervais 
has given a partial summary of the gigantic Cephalopods previously 
known, and has mentioned an additional species (Architeuthis Mouchezi 
Vélain), of which portions were brought to Paris by M. Vélain, from the 
Island of Saint Paul, Indian Ocean, where it was cast ashore in Novem- 
ber. He also quotes the brief notice of the animal by M. Vélain (in 
Comptes-Rendus, t. xxx, p. 1002, Séance du Avril 19, 1875). It is stated 
that this example belongs to the same group with Ommastrephes. A 
description and a rude figure of it, made from a photograph taken in 
the position in which it lay upon the shore, has also been published by 
M. Vélain in the Arch. de Zool. Exper., vol. vi, p. 83, 1877. The figure 
has been copied in Tryon’s Manual of Conchology, vol. i, pl. 82. <Ac- 
cording to this figure, the tentacular arms were very long and the short 
arms were truncated, probably owing to mutilation. One of the tentacu- 
lar arms was Saved, and, with the beak, was preserved in Paris. The 
caudal fin was narrow and lanceolate, adhering to the sides of the body 
by its entire length. In the latter feature this is very different from 
any of the northern species. 

In the Archives de Zool. Experimentale, vol. vi, 1877, M. Vélain has 
proposed a new genus (Mouchezia) for this specimen. The peculiarity 
of the pen appears to be the only character of any special importance 
referred to by him. 

Mr. T. W. Kirk, in the Transactions of ae Wellington Philosophical 
Society, for October, 1879, p. 310, has published accounts of the occur- 
rence of five specimens of eae cuttle-fish” on the coast of New Zeal- 
and: 

No. 1. The first of these was cast ashore at Waimarama, east coast, 
in September, 1870. Of this the beak was preserved and sent to Mr. 
Kirk by Mr. Meinertzhagen, whose account of the occurrence, with a 
rather crude description and some measurements made by an eye-wit- 
ness, Mr. Kirk has printed. He gives no description of the beak, un- 
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fortunately. The dimensions given are as follows: Length from tip of 
tail to root of arms, 10 feet 5 inches; circumference, 6 feet; length of _ 
arms, 5 feet 6 inches. “The beast had eight tentacles, as thick as a 
man’s leg at the root; horrid suckers on the inside of them, from the 
size of an ounce bullet to that of a pea at the tip; two horrid goggle 
eyes; and a powerful beak between the roots of the arms. His head ap- 
peared to slip in and out of a sheath. Altogether he was a most repul- 
sive looking brute.” 

It is probable that this specimen had lost its two tentacular arms be- 
fore death, and that it was actually of the same species as the other 
specimens recorded by Mr. Kirk. Mr. Kirk, however, seems to think 
that the above description refers to an Geuand. 

No. 2. “The beak of number 2 was deposited in the Colonial Museum 
by Mr. A. Hamilton. The animal was captured at Cape Campbell by 
Mr. C. H. Robson, a member of this society, who very kindly furnished 
me with the following information. Writing on the 19th June, 1879, he 
Says: 

““<Tn reply to yours of the 12th about the Geta: fish, I may state that 
while stationed at Cape Campbell I found several specimens of large 
size, all, however, more or less mutilated, except one, the beak of which 
I gave to Mr. Hamilton. It was alive and quite perfect, the body being 
7 feet long, eight sessile arms 8 feet long, and two tentacular arms 12 
feet. I am, however, only writing from memory. Mr. Hamilton has 
the exact measurements, and I remember distinctly that the total length 
was close on 20 feet.’ . 

“T am sorry to say that Mr. Hamilton has mislaid the notes and meas- 
urements, but those given above cannot be far out.” 

No. 3. The third specimen was examined and measured by Mr. Kirk, 
personally, where it lay on the beach. He also made a drawing of it, but 
it has not yet been published to my knowledge. It was found on the 
beach at Lyall Bay, May 23, 1879, by three boys. Mr. Kirk states that 
_ it had been somewhat mutilated by the natives before he saw it, and the 
pen or bone had been cut across; but he preserved all the pieces of the 
pen, the beak, tongue, and some of the suckers. Most of the suckers 
had been torn off. 

‘“‘ The length of body from tip of tail to anterior margin of the mantle 
was 9 feet 2 inches, and 7 feet 3 inches in circumference; the head from 
anterior margin of mantle to roots of arms, 1 foot 11 inches; making the 
total length of the body 11 feet 1 inch. The head measured 4 feet in 
circumference. The sessile arms measured 4 feet 3 inches in length, and 
11 inches in circumference. Each of these arms bore thirty-six suckers, 
arranged in two equal rows (as shown by the scars), and measuring from 
72 to fof an inch in diameter. Every sucker was strengthened by a 
bony ring armed with from forty to sixty sharp incurved teeth. The 
tentacular arms had been torn off at the length of 6 feet 2, inches, which 
was probably less than half their original length. 
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‘The fins were posterior, and were mere lateral expansions of the 
mantie. They did not extend over the back, asin the case with Onycho- 
teuthis, &e. Hach measured 24 inches in length and 13 inches in width. 

“The cuttle-bone, when first extracted, measured 6 feet 3 inché& in 
length and 11 inches in width, but has since shrunk considerably. It 
was broadly lanceolate, with a hollow conical apex 1} inches deep.” 

No. 4. “Another specimen, measuring 8 feet in length, .was lately 
caught by a fishing party near the Boulder Bank, at Nelson, concerning 
which I have only seen a newspaper cone, and have not been able to 
obtain particulars.” 

No. 5. “A fifth was found by Mr. Moore, near Flat Point, east coast. 
A description was sent to Mr. Beetham, M. H. R., who, I believe, in- 
tends communicating it to this society.” 

From the above descriptions it is not possible to decide with certainty 
‘whether these specimens belong to the Architeuthis-group or whether 
they are more nearly allied to the Onychoteuthis-group, like Moroteuthis,. 
for the armature of the tentacular arms is not known. The broad- 
lanceolate form of the pen, with a small conical hood at the end, would. 
seem to indicate affinities with Architeuthis, and the presence of true 
suckers on the sessile arms, and small size of the fins, are favorable for 
that view. Altogether, the descriptions indicate that this New Zealand 
species is related to, and perhaps identical with, the one discovered at 
the Island of Saint Paul, and first named by M. Vélain Architeuthis 
Mouchezi. Itis to be hoped that Mr. Kirk will soon give detailed de- 
scriptions and figures of the portions in his possession. 


C.—Hzamples from the North Pacific. 


The following species, although the specimens when found had lost 
some of their most characteristic parts, appears to be nearly related to 
Onychoteuthis, a genus having sharp claws instead of suckers on the 
‘club’ of the tentacular arms, and a cluster of small tubercles and 
smooth suckers on its ‘wrist,’ to unite the arms together. It probably 
is nearly related to the group Lestoteuthis, characterized below. 


Moroteuthis robusta (Dall, sp.) Verrill, 1881. 


Ommastrephes robustus (Dall, MSS.) Verrill, Amer. Journ. Sci., vol. xii, p. 236, 
1876. 

Onychoteuthis (Lestoteuthis) robusta Verrill, Trans. Conn. Acad., vol. v, pp. 195, 
246, 252, pls. 23, 24, 1880. 


Plate XIII. Plate XIV. 


This large and very interesting species* was discovered by Mr. W. 
H. Dall, near Hiuliuk, Unalashka Island, off the coast of Alaska.t He 


*This is the species referred to as perhaps Onychoteuthis Bergi by Mr. Dall in his 
note upon large Cephalopods, in the American Naturalist, vol. vii, p. 484, 1873. 

t The first specimen was found by Mr. M. W. Harrington, of Mr. Dall’s party, on the 
west shore of Amaknak Island, Captain’s Harbor, Unalashka, April 26. 
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found three specimens thrown upon the beach, April 26 and May 8, 
1872. He made descriptions, measurements, and some very valuable 
drawings of them, while fresh. The specimens had all been more or less 
mutilated by the ravens before they were discovered. He preserved the 
pharynx, beak, and odontophore of No. 1, part of the ‘bone,’ a piece 
of the caudal fin, and the basal part of one of the ventral arms, with five 
of the suckers adhering, from one of the other specimens (No. 2), and 
has generously placed them in my hands for examination, together with 
his drawings, measurements, and. notes. 

The parts remaining of the largest specimen (No. 3) when found had 
a total length of 427°" (14 feet), but the ends of the tentacular arms had 
been destroyed; length from tail to base of tentacular arms, 559™ (8 
feet, 6 inches); to front edge of mantle, 232.4" (7 feet, 74 inches); width 
across fins, 107°" (42 inches); diameter of body, 45.7’ (18 inches); slen- 
der basal portion remaining of tentacular arms, 155°" (61 inches); their 
diameter, 6.3 (2.5 inches); short arms (ends gone), 76°" to 102 ° (30 
to 40 inches); length of pen, 226 (7 feet, 5 inches). 

_ According to Mr. Dall’s note the color was reddish, in fine red dots 
on a whitish ground, with a darker stripe on the outer median line of 
the arms. The eyes were bluish black, furnished with lids, and with a 
small sinus in front; diameter of the opening, 2.5°" (1 inch). 

The mandibles retracted into a short, yellow, puckered muzzle, 
which was included in a longer, plain, proboscis-like tube, extending 
an inch or two beyond. Siphon, short and thick.* Region of the eye 
somewhat raised, The nuchal collar is well marked, and slightly above 
it, on each side, is a raised epidermal ridge, from which three wavy 
raised crests or frills, attached at their inner edge, pass obliquely back- 
ward, on each side. No cranial cartilage was observed. Mantle firm 
and dense. The neck has one median dorsal and two ventral facets, 
long, oval-shaped, with a median depressed line, but otherwise smooth 
and white; the dorsal moves on a smooth part of the inside of the man- 
tle; the ventrals move on similar raised facets of the mantle beneath. 
The caudal fin was rather broad, lanceolate or spear-shaped, acute at 
tip. Gills yellowish olive, with obliquely transverse laminze. Gizzard 
yellowish, the muscles laid like a coil of spun-yarn, in layers transverse 
to one another. 

The pen (Plate XIII, figs. 4, 5) was gone from the first specimen 
(No. 1) and broken in the others. It was found unattached in the dor- 
sal cavity. It had a thickened median rib, but becomes very thin at 
the sides, and is divided by sharp, stiff ribs or folds into three longi- 
tudinal areas on each side (Plate XIII, fig. 6). The posterior end is 
one-sided, funnel-shaped close to the tip, which is inserted into a long, 
round, thick, firm, cartilaginous cone, which tapers to a point posteri- 


*No valve is shown in Mr. Dall’s sketches. 
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orly. The portion of the pen (of No. 2) preserved* and forwarded to 
me includes all the cone and a part of the posterior end of the quill-por- 
tion, attached within the concavity of the cone (Plate XIV, fig. 7). 
The anterior end of the cone is concave and very obliquely terminated, 
the dorsal side extending forward some distance along the dorsal side 
of the quill. The whole length of the preserved cone (doubtless much 
shrunken by the alcohol) is 44.5 (17.5 inches); of the oblique anterior 
termination 15,25 (6 inches); greatest diameter 4°" (1.6 inches). The 
cone is nearly round, firm, translucent, brownish or deep amber-color, 
and composed of numerous distinct concentric layers. The concavity of 
the anterior end firmly embraces the remnant of the funnel of the quill, 
which has numerous small cost converging to the apex; two of the 
dorsal cost are much stronger than the rest, forming a strong ridge 
each side of the smaller median costa, which lies in a deep median de- 
pression or furrow. 

The tentacular arms had lost their clubs; but the part remaining was 
cylindrical, 2.5 inches in diameter. The other arms were somewhat 
thicker. The few suckers remaining on them were attached by slender 
pedicels, and arranged in two alternating rows; they were furnished 
with horny rims having the edge entire, except where irregularly broken 
away ; those of the distal part of the arms were gone. 

The portion of the arm of the second specimen preserved in alcohol 
and sent to me came from the base of the left ventral arm. It is 65°" in 
length; diameter from inner to outer surface, not including marginal 
membrane, 45""; including membrane, 64"". It is well rounded on the 
inner face, but more flattened on the upper side, while the outer surface 
is broadly rounded; the outer angle has a strong, thick marginal mem- 
brane, 19™" wide (see section of this arm, Plate XIV, fig. 8,c¢). The 
sucker-bearing surface is broad, with a slight marginal membrane along 
each margin (b, b'), rising into broad, flat, somewhat thickened, blunt 
lobes alternating with the suckers. Two alternating rows of firm, 
smooth, rather irregular-shaped tubercles run along the median region, 
between the rows of suckers, with which they alternate, on each side. 

This segment of the arm still bears five suckers, which appear to rep- 
resent the first, second, and fourth pairs, though there may possibly 
have been others before the first of these. They are all similar, rather 
small in proportion to the arm, round, but little oblique, decidedly con- 
vex beneath, and with a rather long, slender pedicel (fig. 8, a). The 
horny marginal rings are dark brown, yellowish at the thin edge, which 
is entire and nearly smooth, except where broken. The largest of these 
remaining suckers dre 8.5" in diameter outside; aperture, 5°"; height 
of cup, 7"; length of pedicel, 3™™. 

*Mr. Dall states that’ he attempted to dry the rest of this pen, and that of No. 3, 
but they turned brown, and then black, effloresced, and decomposed. He also states 


that the pen, when fresh, was translucent whitish, and that it changed to brownish 
yellow in the alcohol. 
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The exposed parts of the jaws are black and polished; their internal 
lamine are reddish brown, becoming translucent yellowish toward the 
margins. 

The upper mandible (Plate XIV, fig. 5) has an elongated, tapered, 
considerably incurved, and sharp rostrum; the notch is rather narrow 
and deep, and a wall: deyelaped: triangular, lateral groove runs down 
from the notch for some distance, its upper border being in line with 
the cutting edge of the rostrum. The anterior edge of the al, so far 
as normally exposed, is nearly straight, but slightly undulated. 

The lower mandible (Plate XIV, fig. 6) has the cutting edges of the 
rostrum slightly concave, with a slight notch close to the tip, which is 
small and incurved; the notch at the base is broad and shallow, bor- 
dered externally by a slight, angulated ridge; the exposed anterior 
edges of the alz have each two slight lobes, but are otherwise nearly 
straight; the ale are broader toward the inner end, which is obtusely 
rounded. 

The lower mandible now measures, from fas tip of the rostrum to the 
posterior dorsal border of the mentum, 13™"; tip to the extreme pos- 
terior end of the gular lamina, 50™; to the alsneel angle of the same, 
33"; tip to the inner end of the Aes 46™"; to the bottom of the notch, 
13"; breadth of alz, 24"; transverse breadth at notches, 12"", 

The upper mandible, SS the tip of the beak to the end of the 
palatine lamina, is 71"™" long; from tip of beak to end of frontal lamina, 
53"; to bottom of notch, 11"; length of exposed (dark) portion of 
nbs edge of alx, 14™. 

The odontophore (Plate XIV, figs. 1-4) has a very broad, thin, mar- 
ginal membrane, yellowish white in color, becoming brown and thick- 
ened toward the dentigerous portion, where there is a row of very small, 
thin plates, bordering the outer row of teeth; the ventral portion of the 
dentigerous band is dark brown, regularly convex, and narrowed grad- 
ually to the obtuse end; the dorsal portion is considerably longer, — 
abruptly bent backward, with the borders incurved, gradually decreas- 
ing to the posterior end; on this part the teeth become much smaller 
and paler. 

The outer lateral teeth, on the anterior portion, are long, slender, 
sharp, and strongly curved; the median ones are much shorter, with 
a sharp, strongly curved central point, and a very small, almost rudi- 
mentary denticle on each side; the inner laterals are a little longer than 
the median, with a stout incurved point; on the outer side of its base 
there is a small denticle; the teeth of the two onter rows, on each side, 
are simple. 

Length of odontophore, from anterior bend to posterior tip of dorsal 
end, 22™"; to tip of ventral end, 14™"; breadth of lateral membrane, 
in miele, 11™"; of dentigerous palit, anteriozly, Pz. 

The following measurements were made by Mr. Dall from the fresh 
specimens: 
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Table of measurements (in inches). 


No.1 No. 2 No. 3 

Total length (to mutilated ends of tentacles) scams aoe 110 + 167 + 
Base of arms to tip of tail (head and body) .--.----.--- 5 67 102 
Base of arms to edge of mantle (head) .--...------. 6 10.5 
Hace ee manbletoytip Of tail: (DOdY)) 6-2-6 /c non cms none ne sence ee eae 61 91.5 
leane ove baail-fimns; Gnsertion to'tip). 22.2 cee esses eee Weooe 8 oe e beck 33. 75 48 
Lend DUNGY! Te BHR) eee tae See IDOE eons Je pce no a ae Se .5 4 Dae 42 
REN OS NON) os = sete ele nae aaa ae aeeis See ee seas erie men dence siaies 3 CAL 60 89 
cei ee iid CATS D Yabo POG Ce EE eo dee ACR Se See EEE OE eC eee (re ae ae ee 12. 25 
Bengeth of tentacular arms (ends gone). -. 2... ....2 22-25 -- secsednn een ewe ne 30 + 43 + 61 + 
Length of longest sessile arms (ends gone) ....-----.--------------- 25. 30 + 23.5 + 40 + 
PN Bu Og NGG Wa <n era nese bans ceeeeecine cs aee a ancea se sone ee ec kicedsuesc 1a. Dow ifsccsastaas 18 
IBTead th benwecnh INseEnlans/ Of fins: © le. eves. Patee cece cccancosceccce-se|lsneeececes 3.5 5 
TEI HOM OMOMO\ ca ain'tctae eprniee aia ew snide weciuicns aaa Sea lsae dusctiece dare closes cloms aca w ede 1 1. 25 


The generic affinities of this species must be regarded as still some- 
what doubtful, owing to the absence of the tentacular clubs, and most 
of the suckers of the sessile arms. The characters of the ‘pen;’ of 
the dentition, especially of the median teeth; of the nucltal frills; of 
the siphon; and of the cartilaginous facets, constituting the mantle 
fastenings, all indicate that it belongs in the family Teuthidw, near 
— Onyehoteuthis. But in this family there is a great diversity as to the 
arrangement of the hooks and suckers constituting the armature of the 
arms. Some of these combinations are as follows: 


TEUTHID&. 
Sessile arms with suckers only. 


Onychia.—Tentacular club with two central rows of hooks, rows of 
small suckers along each margin, and a cluster of suckers and tubercles 
on the ‘wrist.’ Sessile arms with smooth suckers. (Teleoteuthis V.) 

Onychoteuthis (typical)—Tentacular club with two rows of hooks, 
with an apical cluster of suckers, and with a cluster of suckers and 
tubercles on the wrist. (Plate XV, figs. 6, a-c.) Sessile arms with 
suckers in two rows. 

Ancistroteuthis (typical).—Two central rows of hooks, with proximal 
and apical suckers on the club, as in the last. Pen narrow, widest an- 
teriorly, with a long, terminal, hollow cone. 

Gonatus.—Tentacular club with one or two central median hooks, and 
with numerous, multiserial, small suckers, distally and laterally. Ses- 
sile arms with four rows of suckers, those of the two central rows larger, 


all serrate. 
Sessile arms with both suckers and hooks. 


Abralia.—Tentacular club with two rows of alternating hooks and 
suckers in the middle, and with a cluster of suckers on the wrist and 
two rows at the tip. Sessile arms with hooks on the basal portion, and 
two rows of small suckers toward the tips. Pen dilated in the middle, 
hooded at the tip. Buccal membrane with suckers. 
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Lestoteuthis (gen. nov.).—Tentacular club with numerous suckers, and 
few large central hooks. Sessile arms dissimilar; lower ones with four 
rows of suckers; upper, with two central rows of hooks, alternating with 
marginal suckers on each side. Pen narrow, with a short, hollow, term- 
inal cone. (Type, L. Kamtschatica Middendorff, sp.) 


Sessile arms with hooks only. 


Verania.—Tentacular club with hooks; sessile arms with hooks in two 
rows. Fins large and broad. Pen lanceolate. 

Acanthoteuthis—Tentacular and sessile arms with hooks. (Fossil) 

Ancistrochirus.—Tentacular and sessile arms with hooks.in two rows. 
Pen lanceolate. Fins extending forward to edge of mantle. 

Hnoploteuthis (typical).—Tentacular club with two rows of hooks, and 
with a cluster of small connective suckers and tubercles on the wrist. 
Sessile arms all with hooks, in two rows, extending to the tips. Fins 
short. Pen lanceolate. 

The position of Moroteuthis among the genera enumerated above must 
remain uncertain, for the present, because the armature of the tentacular 
club is unknown. But as it has smooth-ringed suckers on the ventral 
arms, at least at the base, it is probable that the genus is more nearly 
‘ fied to the genera in the first group. But it differs very decidedly 

rom all those named, in. the form of the pen, and in having a long, solid 
artilaginous cone, shaped like a large Belemnites, appended to its pos- 
rior end. In respect to this feature of the pen, this genus differs from 
il existing genera, and seems to have affinities with some of the meso- 
zoie fossil genera. 

In Onychoteuthis and Teleoteuthis* the pen has a more or less lanceo- 
l.te form, with a small posterior hood or hollow cone, without a solid 
apendix. Gonatus and Lestoteuthis not only differ from Moroteuthis in 
the pen, but have four rows of serrated suckers on the ventral arms. | 

the genus Ancistroteuthis (type A. Lichtensteinii) agrees somewhat 
beiter in the form of the pen, which is widest near the anterior end, from 
wuence it tapers back to a long and oblique, compressed, posterior, 
hollow cone, but without a solid appendix at the end. It has numerous 
longitudinal nuchal crests, like Onychoteuthis. 

It is not improbable that it may become necessary to establish a dis- 
tinct family for Moroteuthis, when its armature becomes known. In that 
case the family should be called Moroteuthide. 


LESTOTEUTHIS Verrill, 1880. 


The characters of Lestoteuthis Kamtschatica, which I proposed to take as 
the type of this generic group, are not yet fully known. The peculiari- 


# This name is proposed as a substitute for Onychia Lesueur, 1821 (non Hubner, 1816). 
Phe type-species is 7. carribwa (Les., sp.). 1. platyptera D’Orb. and 7. Krohnit Verany 
aj pear to be additional species. 
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ties in the armature, both of the sessile and tentacular arms, as given 
above (p. 70), are quite sufficient, however, to warrant its separation 
from all the other genera. Its pen, as figured, also differs from all others 
hitherto described. It is narrowest anteriorly, gradually and: slightly 
expanding backward to the one-sided, conical hood or cone, which is not 
inserted into a solid terminal cone, as in Moroteuthis robusta, and the 
blade is relatively larger. The caudal fin is large, rhomboidal, and 
acute posteriorly, as in the latter. The tentacular club bears two large, 
abruptly curved, claw-like hooks in the middle, with numerous small 
suckers around them and on the proximal part. The length of the head 
and body of the original example was about 28°™ (11 inches). : 

This genus is, in the character of its armature, very much like Gonatus 
Sars; the structure of its pen appears to be similar. 

Mr. Dall has described a small species (probably young) from the coast 
of California, which may possibly belong to the same group. He re- 
ferred it doubtfully to Onychoteuthis (O. lobipennis Dall). 

A large Cephalopod, referred doubtfully to Ommastrephes, has been re- 
corded from Japan and described by Dr. F. Hilgendorf.* It was taken 
on the east coast of Japan, north latitude 35° to 56°. It had been split 
open, salted, and partly dried, and the viscera had been removed. The 
ends or clubs of the tentacles were also gone. In this condition it was 
on exhibition in Yeddo. The following are the measurements given: Tip 
of tail to front edge of mantle, 186 (6 feet, 1 inch); mantle to mouth, 
about 41 (1 foot, 5 inches); longer sessile arms, 197°" (6.5 feet); from 
tip of tail to tip of sessile arms, 414°"; total expanse across outstretched 
tentacles, 600; circumference of mantle (breadth as cut open), 130°"; 
length of caudal fin, 60™; breadth of caudal fin in middle, 45™; breadth 
of forward end of caudal fin, 28; diameter of posterior tip, 1°"; tongue 
of funnel, 10™ broad, 6 long; eye-opening, which was oblong-oval, 
without an obvious sinus, 19; distance between eyes, 26°"; diameter of 
oval skin of lip, 12°" by 8; breadth of sessile arms, 11°"; of tentacles, 
2" to 3™; diameter of horny rings of suckers on base, 1.5"; height, 
0.7""; number of denticles, 37. 

The great size, and especially the length, of the caudal fin in propor- 
tion to that of the mantle (4) render it probable that this was not a spe- 
vies of Architeuthis. The form of the fin, its length exceeding its breadth, 
is unlike the usual proportions in Ommastrephes and Sthenoteuthis. It 
is more probable that this specimen belonged to Moroteuthis robusta, or 
to some related form not yet characterized. 


D.—Note on large species of Octopus. 


Although this article relates specially to the gigantic species of ten- 
armed Cephalopods, it may not be amiss to add a few lines in respect to 
species of Octopus that attain large dimensions. It is certain, however, 


*Mittheilungen der deutschen Gesellschaft fiir Natur und Viilkerkunde Ostasiens. 
Herausgegeben von dem Vorstande, 1st Heft,*p. 21, May, 1873, Yokohama, Japan, 
See also American Journal of Science, vi, p. 237, September, 1873. 
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that none of the latter that have hitherto been examined by naturalists 
reach dimensions to be compared with those of the species of Architeu- 
this, Moroteuthis robusta, and their allies. 

The common Octopus of the west coast of North America (0. punctatus 
Gabb) is one of the largest of its tribe hitherto studied. According to 
Mr. W. H. Dall,* it occurs abundantly at Sitka, and there “reaches a 
length of 16 feet, or a radial spread of nearly 28 feet, but the whole 
mass is much smaller than that of the decapodous Cephalopods of lesser 
length. In the Octopus above mentioned the body would not exceed .6 
inches in diameter and a foot in length, and the arms attain an extreme 
, tenuity toward their tips.” Dr. W. O. Ayres tells me that he has often 
seen this species exposed for sale in the markets of San Francisco 
(where it is eaten chiefly by the French), and that specimens with the 
arms 6or 7 feet long are common. A smaller specimen, presented to the 
museum of Yale College, was over 4 feet long and weighed 144 pounds. 

Prof. W. H. Brewer states that he has seen specimens in the San 
Francisco markets which spread 14 feet across the outstretched arms. 

The common Octopus vulgaris (“ poulpe” or “ devil-fish”) of the Medi- 
terranean, Bermuda, and West Indies sometimes grows to a somewhat 
formidable size. According to Verany, the largest one seen by him was 
9 feet long and weighed 25 kilograms (Tryon). This one was captured 
by a fisherman with his hands only. 

A large species, perhaps the same, occurs in the West Indies. Ac- 
cording to Prof. B. G. Wilder,t a correspondent, Mr. J. S. George, of 
Nassau, New Providence, mentions in a letter the occurrence there of 
an Octopus “10 feet long, each arm measuring 5 feet; the weight was 
estimated at between two hundred and three hundred pounds.” It was 
found dead on the beach. This estimate of the weight is altogether out 
of proportion to the measurements given, which would correspond to a 
weight of not more than thirty or forty pounds at the utmost. 

Specimens of similar size have been recorded from other parts of the 
world, while more or less fabulous accounts of more gigantic forms are 
numerous, especially among the early writers. Fragments of huge 
species of Octopus are said by many writers to have been vomited by 
wounded sperm-whales, but no scientific examination of any of these 
has been made. At present it seems most probable that all the large 
fragments recorded as being vomited by sperm-whales belong to species 
allied to Architeuthis. 

There is no satisfactory evidence thatany of these species of Octopus ever 
intentionally attack man, or that any one has ever been seriously injured 
by them. They are rather sluggish and timid creatures, seeking shelter 
in holes and crevices among rocks. They feed mainly upon bivalve mol- 
lusks and erustacea, but will also eat fish, and may, perhaps, like lobsters 
and crabs, devour the bodies of persons who have been drowned. There 


* American Naturalist, vol. vii, p. 485, 1873. 
t American Naturalist, vol. vi, p. 772, 1872 
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is good reason to believe that most of the supposed cases of Octopus at- 
tacking and drowning persons (like that of an Indian girl of the Oregon 
coast, often cited), are merely instances of accidental drowning, or sui- 
cides, and that the presence of an Octopus is a post-mortem circum- 
tance. Their power and ferocity, as well as their size, have often been 
excessively exaggerated. 


PART II.—MONOGRAPHIC REVISION OF THE CEPHALOPODS OF THE 
ATLANTIC COAST, FROM CAPE HATTERAS TO NEWFOUNDLAND. 


The number and variety of Cephalopods known to inhabit this coast 
have been very much increased within a few years, principally through 
the investigation of the marine fauna carried on by the United States 
Fish Commission during the past ten years. Many of the newly dis- 
covered species have been captured from time to time by the dredging 
parties of the Fish Commission. Several very interesting new forms 
have been presented to the Fish Commission by the enterprising and 
intelligent fishermen of Gloucester, Mass., many of whom have, during 
the past three years, saved and brought home at all seasons large col- 
lections of marine animals of all kinds, including a very large number 
of new and strange species, of the greatest interest.* Mr. A. Agassiz, 
while dredging in deep water off the coast, on the Coast-Survey steamer 
“Blake,” last season, obtained three additional new forms, which are also 
included in this revision. Descriptions of most of these new species 
have already been published by the writer in various articles in the 
American Journal of Science, Bulletin of the Museum of Comparative 
Zoology (vol. viii), Transactions of the Connecticut Academy (vol. v), 
and Proceedings of the National Museum (vol. iii), but many additional 
details and some new figures have here been added. 

In this revision thirty-two species are included; of these, two are 
probably extralimital. Of the thirty species of Cephalopods that we 
now know to belong to thts fauna, twenty-five have been added to it 
within the past ten years; of these, eighteen species have been de- 
scribed as new by the writer; among these were six new genera. 


Susctass DIBRANCHIATA, or ACETABULIFERA. 


Cryptodibranchiata Blainville, Dict. Sci. Nat., vol. xxxii, p. 172, 1824. 

Acétabuliféres Férus. & D’Orb., 1835; Céphal. Acétab., pp. v, xxxv, 1. 
D’Orbigny, Hist. Cuba, Moll., p. 5, 1853. 

Dibranchiata Owen, Trans. Zool. Soc. London, vol. ii, p. 103, 1838. 

Antepedia Gray, Catal. Brit. Mus., Moll., vol. i, p. 3, 1849. 


Branchial cavity large, containing a single pair of large, highly spe- 
cialized gills, each having a muscular branchial heart at its base. Siphon 
used in locomotion, with or without an internal valve, completely tubu- 

*The number of separate lots thus brought in and presented to the Fish Commis- 


sion amounts to over 900. Besides the invertebrates, many new and remarkable 
fishes are included in these donations. 
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lar. The interior lateral or basal lobes of the siphon are flexible, and 
capable of acting as valves to close the opening of the branchial sac by 
pressing against the inside of the mantle when it contracts. The jet ot 
water thus forced through the siphon by its reaction propels the ani- 
mal backward or forward, or in any direction opposite to that in which 
its flexible extremity may be turned. 

Body varying in form from subspherical to long-conical. Sides often 
with fins. Mantle destitute of an external shell. The internal shell, 
when present, is dorsal,* and may be either horny or calcareous. Sessile 
arms in four pairs, around the head, provided on the inner surface with 
suckers or with hooks (modified suckers). Eyes highly developed. 
Jaws in the form of a sharp, horny beak, the upper jaw shutting into 
the lower one; jaws hollow and supported by strong internal cartilages. 
Odontophore usually with seven (rarely five) rows of sharp teeth. An 
ink-sac opening near the end of the intestine, at the base of the siphon. 

The exposed surfaces of the body, fins, head, and arms contain within 
the skin small saes or vesicles filled with bright-colored fluids of differ- 
ent colors, but most commonly various shades of purple, brown, red, 
and yeliow. These vesicles are known as chromatophores. They are 
under the control of muscular fibers, which are so attached to them 
that, by contracting, they cause the chromatophores to expand into 
larger, flat, and more or less round spots of color. By the flattening 
and enlargement of the chromatophores the colored fluids are spread 
out into thin layers, making them appear of lighter tints. Sometimes 
the chromatophores overlap each other in several strata when expanded. 
When their muscular fibers relax the vesicles contract into minute 
spherical specks, and then appear much darker in color, but are more 
widely separated, so that the general color is paler. By this means 
all these animals are able to effect rapid changes in their colors for 
purposes of concealment, or in accordance with varying conditions of 
nervous activity. The muscular fibers of the chromatophores are con- 
trolled by the nerves of the mantle, and contract by reflex action, and 
also, apparently, in accordance with the willof the creature. Their con- 
tractility often persists for some time after the death of the animal. 
When freshly-caught specimens are put into alcohol the chromato- 
phores expand. 


*In this article, the terms used in describing the form and relations of parts are 
those in most common use among systematic writers.on this group of animals. No 
attempt is here made to decide the still unsettled questions in regard to the homolo- 
gies of the arms and siphon with the foot or other parts of Gastropods, nor to apply 
the later views of Huxley and others as to the general axial relations of the body. 
For my present purposes I have thought it best to call the oral region the anterior 
end and the opposite extremity the posterior end; when the animal is in its normal 
horizontal position, the side which is uppermost is called the dorsal side and the lower 
surface is called the ventral. The prehensile organs are called sessile arms and tenta- 
cular arms, and the locomotive tube,is called the siphon, without reference to the 
homologies of these organs. 


[75] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 


This subclass includes two very natural divisions: 

Decacera.—Having inside the circle of eight sessile arms, two long ten- 
tacular arms, with suckers or hooks on the distal portion. Suckers ped- 
iceled, and with horny rims. Body elongated, always with lateral fins. 

Octopoda.—Having only the eight sessile arms. Suckers not pedi- 
celed, and destitute of horny rings. Body rounded, rarely finned. 


" Orper .[—DECACERA, or DECAPODA. 


Decapoda Leach, Zool. Miscel., vol, iii (t. Gray) 1817 (non Latr., 1806). 
H. & A. Adams, Genera, vol. i, p. 25. 
D’Orbigny, Tabl. Méth. des Céphal., p. 57, 1826; Hist. Cuba, Moll., p. 30, 1853. 
Decacera Blainville, Dict. Sci. Nat., vol. xxii, 1824; Man. Mal., p. 366, 1825. 
Sephinia Gray, Catal. Brit. Mus., Moll., vol. i, p. 35, 1849. 
Body generally elongated, often acute posteriorly. Head furnished 
with ten prehensile arms, bearing pediceled suckers or hooks. Four 
pairs of arms are shorter, tapering from the base, and covered with 
rows of suckers along the whole length of the inner face; the fifth pair 
of arms, known as tentacles or tentacular arms, differing from the rest, 
and arising from a pair of pits or pouches, are situated between and in- 
side the bases of the third and fourth pairs of sessile arms, and have a 
long and more or less slender and contractile peduncular portion and a 
terminal, usually enlarged, sucker-bearing portion. Beak at the end of 
a protractile pharynx, surrounded with a loose outer buccal membrane, 
waéich is usually seven-angled and united to the arms by bridles. Siphon 
usually with an internal valve. Eyes movable in the sockets, with or 
without lids. Ears behind the eyes. Head united to the mantle either 
by a dorsal and two lateral, free, connective cartilages or by three mus- 
cular commissures. Mantle cylindrical or conical, supported by an in- 
ternal dorsal, horny ‘pen,’ or by a calcareous internal dorsal shell or 
‘bone;’ always with muscular fins along each side, which are usually 
‘united posteriorly. Male with one or more of the arms hectocotylized. 
_ This group has been divided by D’Orbigny into the following two 
tribes, which are, perhaps, more convenient than natural: 
_ Oigopside.—Eyes naked in front, furnished with free lids, with or 
without an anterior sinus; pupils circular. 
Myopside.—Hyes covered by transparent skin, sometimes with a thick- 
ened fold, forming a lower lid; pupils crescent-shaped. 


OIGOPSIDZ. 
Famity TEUTHID Owen (restricted). 


Teuthide (pars) Owen, Trans. Zool. Soc. London, vol. ii, 1838. 
Teuthide (pars) D’Orbigny, Céphal. Acétab., p. xxxvii (Introduction), p. 328, 1835-748. 
Onychoteuthide (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 45, 1849. 
H. & A. Adams, Genera, vol. i, p. 30. 
 Tentacular arms furnished with sharp horny clatvs or hooks, which 
correspond with peculiarly and highly modified sucker-rings; true den- 
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ticulated suckers may or may not accompany the hooks; tip of arm 
with a cluster of small, smooth-rimmed suckers; proximal part of club 
with a mixed group of connective tubercles and smooth-ringed suckers, 
by which the arms can be fastened together and used in concert. Ses- 
sile arms with hooks, with suckers, or with both. Eyes with free lids 
and a sinus. Mantle united to neck by three simple, movable, con- 
nective cartilages. Siphon with a valve and with dorsal bridles. Nu- — 
chal or alfactory crests well developed; sometimes several longitudinal 
crests exist on each side. Pen thin, lanceolate, usually with a posterior 
hooded portion, and sometimes terminated by a solid cartilaginous cone. 
Odontophore in Cheloteuthis and Gonatus with only five rows of teeth, 
in others with seven rows. 

For a synopsis of the hitherto-described existing genera of this 
family, see pp. 69, 70. 

Owen’s family Teuthide included nearly all the Decacera having horny 
internal shells. As adopted by D’Orbigny, it included Ommastrephide 


and Teuthide. 
CHELOTEHUTHIS Verrill. 


Trans, Conn. Acad., vol. v, p. 234, Jan., 1881; Bulletin Mus. Comp. Zool., vol. viii, © 
p. 109, 1881. 


Allied to Hnoploteuthis, Lestoteuthis, and Abralia, but with a more — 
complicated armature than either of these genera. Ventral arms with — 
denticulated suckers, arranged in four rows; other arms have two me- 
dian rows of sharp incurved claws, (distal portions have lost their arm. 
ture). Tentacular arms long, with broad clubs, strongly keeled exter- 
nally, and with series of connective suckers and tubercles extending for 
some distance along the inner surface of the arms. Tentacular club pro- 
vided with a marginal row of connective suckers, alternating with tuber- 
cles, along one margin; with a central row of unequal hooks, some of them 
very large; with submedian groups of small, slender-pediceled suckers 
(or hooks); with marginal series of small suckers; and with several — 
rows of small suckers covering the prolonged distal portion of the face. | 
Connective cartilages on the base of the siphon simple, long-ovate ; the : 
corresponding processes of the mantle are simple longitudinal ridges, 
Odontophore with five rows of teeth. 

The caudal fin, pen, and many other parts are destroyed. 


Cheloteuthis rapax Verrill. 


Cheloteuthis rapax Verrill, Trans. Conn. Acad., vol. v, p. 234, pl. 49, figs. 1-1f, 
Jan., 1881; Bulletin Mus. Comp. Zool., vol. viii, p. 110, Cephalopods, pl. 
2, figs. 1-1f, 1881. 


Plate XV, figures 3-3 f, 4. 
The body was rather short and thick, tapering rapidly backward. 
The caudal fin appears to have been wgers rhomboidal, but this is un- 
certain. The siphon is large, with an internal valve. The connective © 
cartilages (fig. 3 e) on the sides of the base of the siphon are long: ° 
ovate, with the posterior end widest and rounded. The corresponding 
cartilages on the inside of the mantle are simple longitudinal ridges. - 


a) 
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Head large, with very largeeyes; pupils round. The arms are long and 
taper to slender tips; the dorsal ones are smaller and shorter than the 
others; the lateral and ventral pairs are nearly equal in length, and 
about as long as the mantle ; the ventral arms are somewhat more slender 
than the lateral ones. All the arms appear to have borne slender-pedi- 
celed claws or hooks, with strongly incurved horny points, but only the 
fleshy parts of these are left, in most cases, and the tips of the arms are 
bare. On the ventral arms these hooks were smaller, and in four rows; 
the fleshy portion of these consists of a small rounded head with lateral 
lobes, running up, on one side, into an incurved beak, so that the shape 
is somewhat like a bird’s head. On the other arms the claws were in 
two rows only, but they were much larger; in afew cases, on the lateral 
‘ arms, the horny claws are left. These are strongly compressed and 
deeply imbedded in the muscular sheath, only the sharp incurved point 
projecting (figs. 3c, 3 d). 

The tentacular arms (fig. 3) are long and strong, their length being 
more than twice that of the sessile arms. The club is rather stout, long, 
decidedly expanded, and has an elevated, crest-like keel on the distal 
half of its dorsal surface; this keel rises abruptly at its origin, and is 
colored on the outer side, but white on the face next to the inner surface 
of the club. The club is broadest near its base, the distal third is nar- 
row and the tip rounded. The armature is remarkable: in the middle 
line there is a row of six medium-sized hooks (fig. 3, a’’), followed by two 
much larger ones (a, a’), situated near the middle; these have lost their 
horny claws; series of minute, slender-pediceled suckers run along the 
club, either side of the median line, and beyond the large hooks these 
rows unite and entirely cover the face of the distal third of the club 
(fig. 3, d), there forming about eight rows; at the tip there is a circular 
group of minute suckers (d’); toward the base of the club the lower 
side is expanded and bears a row of five peculiar suckers (fig. 3, e), 
having a marginal series of slender, minute, incurved spinules; these 
suckers have very thick basal processes, which are appressed and di- 
rected toward the central line of the club, bearing the suckers on their 
inner ends, attached by short pedicels ; round connective tubercles alter- 
nate with these suckers, in the same row; beyond these there is a trian- 
gular marginal group of slender-pediceled suckers (c), of about the same 
size; other rows of minute pediceled suckers (or hooks) occupied the 
submedian area between the marginal ones and the central line, which 
is indicated by a strong white cord. The opposite margin of the club 
“appears to have borne several rows of small suckers, but this part is 
badly injured. A band of minute papille (e’), apparently the remnants 
of suckers and alternating connective tubercles, extends downward for 

‘more than half the length of the tentacular arm; at first this band is 
like a continuation of the connective suckers and tubercles on the margin 
of the club, and the papille are apparently in a single row, while the 
surface near them is crossed by fine transverse grooves or furrows; but 
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farther down the arms there may have been two or more rows of suck- 
ers which have been destroyed. 

The beak (fig. 3 f) is somewhat compressed, with very acute mandi- 
bles. The upper mandible has the point long and regularly incurved, 
with the cutting edge regularly arched, without a basal notch, and form- 
ing, with the anterior edge, an obtuse angle. Lower mandible with a 
strongly incurved tip and regularly concave cutting edge, having no 
basal notch and only a slight tooth on the anterior border, which forms 
a very obtuse angle with the cutting edge. The radula has but five 
rows of teeth (Pl. XV, fig. 4), the inner lateral rows being absent. 


Color mostly gone, but where still remaining, as on the back of the 


tentacular club, it consists of minute purple chromatophores ;. inner sur- 
face of sessile arms purplish brown. 


Measurements (in millimeters). 


i 
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A specimen of this remarkable squid, in very bad condition, was taken 
from the stomach of a fish trawled at station 893, in 372 fathoms, about 
100 miles south of Newport, R. I. It was accompanied by a specimen 
of Ommastrephes illecebrosus, in a similar condition. It had lost its pen, 
its epidermis, and most of the horny hooks and sucker-rings ; the head 
was detached from the body and the caudal fin was nearly destroyed ; 
the eyelids were gone, but the eyeballs remained. The description must, 
therefore, remain imperfect till other specimens can be obtained. 

Several loose horny hooks of a Cephalopod belonging to this family 
were also dredged in the same region. They resemble the hooks of 
Onychoteuthis Banksii (Plate XV, fig. 4), but may have belonged to C. 
rapax. A larger one, from station 892, is bent nearly into a half circle. 


GONATUS Steenstrup (? non Gray). 


?Gonatus Gray, Catalogue Mollusca Brit. Mus., vol. i, Cephal. Antep., p. 67, 1849 (char- 
acters inaccurate). 
?H. & A. Adams, Genera, vol. i, p. 36. 

Body slender, tapering; caudal fins short, broad, united posteriorly. 
Pen narrow anteriorly, thin and lanceolate posteriorly, with a terminal, 
hood-like expansion. Ventral arms with four rows of small, pedicellated 
suckers; others with two larger median rows, with a horny ring, having 
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a single large hooked claw on the outer edge; outer suckers with longer 
pedicels, the horny ring with several small denticles. All the suckers 
have a circle of minute scales or plates around the aperture. Tentacles 
long and slender, the terminal part dilated into a narrow club, with a 
membranous keel; the club is covered with minute denticulated suckers, 
like the outer ones of the sessile arms; smaller suckers extend for some 
distance along the arm; center of the club with one or two larger 
claws, resembling the median ones of the lateral arms, their horny rings 
haying a small aperture, and bearing, on the outside, a large claw-like 
hook. Odontophore with only five rows of teeth. 

By Dr. J. E. Gray the free eyelids of this species were overlooked, 
and on that account he referred it to the family Zoligide. H. and A. 
Adams have made the same mistake. Their statement that the siphon 
has no valve is equally erroneous. 

Gonatus Fabricii Steenstrup. 
Sepia loligo Fabricius, Fauna Greenlandica, p. 358, 1780 (good description). 
Onychoteuthis Fabricii Lichtenstein, Isis, vol. xix, 1818. 
Moller, Kréyer’s Tidss., vol. iv, p. 76, 1842. 
Loligo Fabricii Blainville, Dict. Sci. Nat., vol. xxvii, p. 138, 1823. 
Onychoteuthis? amena Moller, Ind. Moll. Grénl., Kréyer’s Tidss., vol. iv, p. 76, 
1842 (young ?). 
Gonatus amena Gray, Catal. Moll. Brit. Mus., vol.i, Cephal. Antep., p. 68, 1849? 
H. & A. Adams, Genera, vol. i, p. 36, pl. 4, fig. 2?). 
Gonatus amenus G. O. Sars, Moll. Reg. Arct. Norvegix, p. 336, pl. 31, figs. 1-15 
(excellent), pl. xvii, fig. 2 (dentition), 1878. 
Tryon, Man. Conch., vol. i, p. 168, pl. 73, fig. 290 (descr. from Gray, fig. from 
H. & A. Adams, Genera?). 
Verrill, Proc. Nat. Mus., vol. iii, p. 362, 1880; Trans. Conn. Acad.,vol. v, p. 
237, pl.45, figs. 1-1 b, 2-2 d, Jan., 1881. 


Plate XV, figures 1-1e, 2-2d. 


Body small, elongated, rather slender, tapering backward; front 
dorsal edge of mantle extending forward in a blunt lobe or angle. 
Caudal fin very short, but broad, nearly twice as broad as long, the 
front edges extending forward beyond the insertion as rounded lobes; 
lateral angles subacute; posterior angle obtuse. Arms stout and rather 
long, the dorsal and ventral pairs stouter than the lateral. Ventral 
arms bear four rows of small suckers; on the others the median rows 
(2.c, 2 d) are larger than the outer ones, with shorter pedicels, and the 
very oblique horny ring, having a small opening, is developed into a 
single, large, hooked tooth on the outer side; around the inner side of 
the aperture there is a partial circle of small flat scales, in several rows. 
The suckers of the outer rows (2 a, 2 b) are about two-thirds as large, 
with longer and more slender pedicels and with lateral apertures; the 
horny ring has about five acute-triangular teeth on the outer margin, 
and there are several rows of small scales formin g abroad circle entirely 
around the aperture. The tentacular arms are long and slender, with 
broader clubs, which bear a large number of minute suckers, much like 
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the outer ones of the arms, arranged in many crowded rows, some of 
which extend beyond the club along the arm; in the middle (fig. 1D) 
there are usually one or two larger suckers (absent in our specimen), in 
which the horny ring has a small aperture, and is developed into a large 
hook-shaped claw on one side, and a complete circle of small plates sur- 
rounds the horny ring. 

Pen thin and delicate, narrow anteriorly, with ‘slender lateral ribs ; 
posteriorly, for more than half the whole length, expanded into a thin 
lanceolate form; posterior tip laterally dilated, with the edges involute 
(fig. 1). 

A young specimen of this species, in nearly perfect preservation, was 
recently presented to the United States Fish Commission by Capt. Will- 
iam Demsey and crew of the schooner “Clara F. Friend.” It was taken 
from the stomach of a cod, off Seal Island, Nova Scotia. 

Greenland (Fabricius, Moller). Porsangerfjord, northern coast of Nor- 
way (G. O. Sars). Coast of Finmark, in stomach of “coal-fish,” abun-_ 
‘dant (G. O. Sars, Norwegian Exp. of 1878). - . | 

D’Orbigny, Gray, and other writers have erroneously referred the 
Onychoteuthis Fabricii (based on the Sepia loligo of Fabricius) to 0. 
Banksii. The detailed Latin description given by Fabricius applies 
perfectly to the present species, and not at all to 0. Banksii. He de- 
scribes the four rows of suckers on the short arms, the small suckers and 
two large central hooks on the tentacles, the short caudal fin, ete. 


Famity OMMASTREPHID 4. 


Teuthide (pars) D’Orbig., Céphal. Acétab., pp. XXxvii, 328. 
Onychoteuthide (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 45, 1849. 
Ommastrephide Gill, Arrangement Fam. Mollusks, p. 1, 1871. 

Tryon, Man. Conch., vol. i, p. 107, 1879. 


Body elongated, tapering to a point posteriorly, shorter and less acute 
in the female, often very large (Architeuthis). Sessile and tentacular 
arms without hooks, but provided with suckers, having denticulated 
horny rings; tentacular arms with an expanded club, having four rows 
of suckers on its middle portion, those in the two central rows larger; 
proximal portion with or without smooth-ringed connective suckers and | 
tubercles; tip with a cluster of smooth-ringed suckers. Siphon in a deep 
groove, attached by four bridles and strengthened by a median longi- 
tudinal dorsal band, free in the middle; an internal valve. Hyes with a 
round pupil; lids free, with a distinct anterior sinus. Nuchal or audi- 
tory crests consist of three longitudinal membranes on each side, united 
by a transverse one in front. Connective cartilages of the mantle three ; 
the lateral ones in the form of a longitudinal ridge, with a smaller trans- 
verse one across its posterior end; corresponging cartilages on the siphon 
long-triangular, with a longitudinal and a transverse groove. Two ovi- 
ducts. Hectocotylized arm of the male either the right or left ventral. 

Pen usually very narrow along the middle portion, and with three 
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ribs; anterior and posterior portions expanded, the latter with the edges 
involute, and forming a terminal hood or hollow cone. 


OMMASTREPHES D’Orbigny (restricted). 


Ommastrephes (pars) D’Orbigny, Voy. Am. Mérid., 1835; Céphal. Acétab., p. 341. 
Mex and Todarodes Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 1880, 
p. 90. 


Body elongated, pointed posteriorly. Caudal fin broad, transversely 
rhomboidal. Pen narrowed behind the middle, with a strong median 
rib and large marginal ribs on each side; near the posterior end thin and 
concave, expanded into a lanceolate form; at the tip involute and slightly 
hooded. Head large. Eyes with lids, having a distinct sinus in front. 

Arms stout, the third pair usually stoutest, with a dorsal keel; all the 
arms have marginal membranes, strengthened by transverse muscular 
ridges, exterior to the suckers. Suckers of the arms deep and oblique, 
with horny rims, which are strongly denticulate on the outer margin, 
the median tooth usually largest. Tentacular arms rather long and con- 
tractile, stout, with a moderately wide terminal club, which has along its 
middle region two rows of large central suckers, and a row of smaller 
marginal ones alternating with them on each side; proximal part of 
club with small denticulated suckers only; distal part of club with four 
to eight rows of small denticulated suckers. 

Siphon-tube placed in a groove on the under side of the head, and 
attached to the head by a lateral bridle on each side behind the eyes, 
and by a pair of bridles on its dorsal surface, at the bottom of the 
depression in which it is lodged. Terminal orifice transversely elliptical, 
furnished with an internal valve. The depression back of the siphon 
is smooth in our species, in some other species longitudinally furrowed. 

Mantle-fastenings (‘apparatus of resistance”), situated on the basal 
extension of the siphon, consist of two large triangular bosses, each 
with an elongated and somewhat ear-shaped longitudinal fosse, and a 
shallower transverse one. On each side of the inner surface of the 
mantle is a corresponding T-shaped cartilage, consisting of a short, 
raised, longitudinal ridge, swollen posteriorly, and a lower transverse 
ridge, which fit closely into the fosses on the siphon. The dorsal side 
of the head has a median longitudinal facet, that fits upon its coun- 
terpart on the mantle, over the anterior part of the pen, which gives it 
_ Support. 

The nuchal crests are formed by a transverse tegumentary fold 
behind the eyes, from which run backward, on each side, three longi- 
tudinal lamelle, which are delicate, and have a sensory (perhaps olfac- 
tory) function. 

Buccal membrane seven-angled, thin, corrugated on the inner surface, 
destitute of suckers. . 

Branchial auricles and gills large. Liver massive, stomach and cecal 
_ appendage voluminous. 
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The male has one of the ventral arms (which may be either right or 
left in our species) hectocotylized near the tip, by an enlargement and 
flattening of the bases of the sucker-stalks, while their cups become small 
or abortive. 

The female has oviducts developed on both sides, but they are small 
and simple, opening below the bases of the gills. Twosymmetrical nida- 
mental glands, which are comparatively small and bic in our species, 
are situated behind the heart. 

Professor Steenstrup, in the paper last quoted in the above synonymy, 
has given a revision of the Ommastrephes group. He divides the old 
genus Ommastrephes into three genera, viz: I. ILLEX, which includes 
O. illecebrosus, with O. Coindetii, the closely allied Mediterranean form ; 
IJ. TODARODES, which includes only the well-known Ommastrephes to- 
darus of the Mediterranean, to which he restores the name sagittatus 
Lamarck, which has been otherwise employed by other authors during 
half a century past; II. OMMATOSTREPHES (restricted), which corre- 
sponds exactly with Sthenoteuthis, established by me in a paper pub- 
lished several months earlier. (Trans. Conn. Acad., v, p. 222, Febru- 
ary, 1880.) In another part of his article he refers to my paper, which 
had been promptly sent to him, but he makes no reference whatever to 
the genus Sthenoteuthis, nor to the species S. megaptera, which, as a spe- 
cies, had been described by me still earlier (1878) and in far greater de- 
tail than most of the other species which he mentions, and which should, 
under his system of classification, bear the name of Ommastrephes me- 
gaptera. Nor does he point out any new characters for distinguishing 
this generic group other than those first given by me, viz, the presence 
of connective suckers and tubercles on the tentacular arms, proximal to 
the club, and the great development of the membranes on the lateral 
arms. Under the ordinary rule of nomenclature, by which the first cor- 
rect subdivision made in an older genus shall be entitled to priority, 
while the original name shall be retained for the remaining group, the 
name Sthenoteuthis ought to be maintained for the division first estab- 
lished by me, while Ommastrephes (restricted) should be retained for a 
part or all of the remaining species. 

While I very much regret this confusion of names, I perceive no way 
to remedy it except by the application of the usual rules of priority. I 
can certainly see no necessity for the imposition of new names when 
others equally good were already provided. As for the distinction be- 
tween Illex and Todarodes, it seems to me very slight and scarcely of 
generic importance. Jllex is characterized by having eight rows of 
small suckers on the distal part of the club and a smooth siphonal 
groove. Todarodes is characterized by having four rows of distal suck- 
ers and some small grooves or furrows at the anterior end of the siphonal 
groove. 

But I have a species (which I refer to O. Sloanei Gray) from Tasma- 
nia which agrees with Illew in having a smooth siphonal groove, but 
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with Todarodes in having only four rows of distal tentacular suckers, 
and in the sharp denticulation of its large suckers. According to Steen- 
strup’s system this would have to be made still another genus, or else 
his generic characters would have to be entirely changed in order to 
admit it into either of his groups. The existence of eight rows of suck- 
ers in Illex seems to be due merely to the crowding together of the or- 
dinary four rows; nor can we attach much importance to the superficial 
furrows in the siphon-groove. Therefore, my own opinion is that Ilex 
and Yodarodes should be reunited and should retain the name Omma- 
strephes* in a restricted sense. The absence of connective suckers and 
tubercles on the tentacular arms will be the most important diagnostic 
character to distinguish it from Sthenoteuthis and Architeuthis. Dosidicus 
is, perhaps, only an abnormal Sthenoteuthis with partially reproduced 
arms. 


Ommastrephes illecebrosus Verrill.—(Short-finned Squid.) 

Loligo illecebrosa Lesueur, Journ. Phil. Acad. Nat. Sci., vol. ii, p. 95, plate 
not numbered, 1821 (figures incorrect). 

Blainville, Dict. des Sci. Nat., vol. xxvii, p. 142, 1823. 
Gould, Invert. Mass., ed. 1, p. 318, 1841 (habits). 

Loligo piscatorum La Pylaie, Ann. des Sci. Nat., vol. iv, p. 319, 1825, pl. 16 
(habits as observed at Saint Pierre). 

Ommastrephes sagittatus (pars) D’Orbig., Céphal. Acétab., p. 345, pl. 7, figs. 1-3 
(after Lesueur). 

Gray (pars), Catalogue Moll. British Mus., part i, Cephal. Antep., p. 58, 1849. 

Binney, in Gould’s Invert. Mass., ed. 2, p. 510, 1870 (excl. syn.), pl. 26, figs. 
341-344 [341 is imperfect ]* (not pl. 24, fig. 339.) 

Tryon (pars), Man. Conch., vol. i, p. 177, pl. 78, fig. 342 (very poor, after Le- 
sueur), pl. 79, fig. 343, 1879 (not pl. 78, figs. 341, 345). 

Ommastrephes illecebrosa Verrill, Amer. Journ. Sci., vol. iii, p. 281, 1872 (syn- 
onomy); Report on Invert. Viney. Sd., &c., 1873, pp. 441 (habits), 634 
(descr.; Amer. Journ. Sci., vol. xix, p. 289, April, 1880; (éllecebrosus) 
Trans. Conn. Acad., vol. v, p. 268, pls. 27, 29, figs. 5,5 a, pl. 37, fig. 8, pl. 
38, fig. 2, pl. 39, figs. 2,3 @ 3 b, 1880-81. 

Illex illecebrosus Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 
1880, p. 90 (author’s separate copy, received August, p. 20). 


Plates X VIII-XX. 


Body, in the younger specimens, long and slender ; in the adults, es- 
pecially when the stomach is distended with food, and in the breeding 
season, rather stout; most so in the large fethales; in preserved speci- 
mens the apparent stoutness of the body depends very much upon 


*I can see no necessity for the proposed reformation of the original spelling of this 
word by changing it to Ommatostrephes, for usage justifies the elision of a syllable in 
solonganame. The original spelling has been unchallenged for over forty years. 

* This species is not well figured in the last edition of Gould’s Invertebrates. Plate 
25, fig. 339, which Mr. Binney refers to it, really represents a Loligo. Plate 26, figs. 
341-344 (erroneously referred to Loligopsis pavo), was doubtless made from a specimen 
of this species, but, if so, the long arms were incorrectly drawn, and confused with the 
short arms. 


¢ 
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whether the mantle was in a contracted or expanded state when the 
animal died. Caudal fin transversely rhomboidal, or broad spear-shape, 
about one-third wider than long, its breadth usually less than half the 
length of the mantle; the posterior borders are nearly straight and form 
nearly aright angle at the posterior end; the anterior margins are some- 
what convexly rounded, and the front margin extends, at the sides of 
the body, considerably forward beyond the insertion of the fin. Ratio 
of fin-length to mantle-length 1:2.48 to 1:3 (the latter in the young 
ones). Average proportions, in eight adult specimens, of fin-length 
(from insertion) to length of dorsal side of mantle, about 1: 2.55; breadth 
of fin to length of mantle, average, 1: 1.90; length of head (dorsal edge 
of mantle to base of arms) to mantle-length, average, 1: 7.15. 

The head is large, well rounded; the exposed portion is shorter than 
broad, its breadth about equals that of the body, in ordinary contraction; 
its sides, in the region of the eyes, are somewhat swollen; the under 
surface is flattened, and has a deep, nearly smooth excavation, semicir- 
cular, or rather semielliptical, in outline, to receive the dorsal half of the 
siphon-tube, which fits into it closely. 

The sides of the head, back of the eyes, have a rather prominent, 
transverse ridge, back of which the head suddenly narrows to the neck. 
The transverse ridges curve backward slightly and meet on the dorsal 
side of the head, where they are less prominent. Three thin, lamelli- 
form, erect folds of the skin extend backward from the transverse ridge, 
on each side of the head; of these the middle or lateral one is about in 
line with the lower eyelid ; the upper one is, at its origin, about midway 
between the latter and the median dorsal line, but its posterior edge 
bends downward and joins that of the one below; the lowest of the 
three is shorter and curves upward, and finally joins the middle one at 
its posterior edge. These folds form, therefore, in connection with the 
transverse ridge, two well-defined lateral areas or facets, of delicate and 
evidently very sensitive integument, placed just in front of the mantle- 
opening, on each side, where they must be bathed by the inflowing cur- 
rents of water. A pair of large special nerves extends directly from the 
cephalic ganglion to these organs. It seems probable to me, therefore, 
that they are the seat of a special sense, analogous to, if not identical 


with, that of smell. They are, also, closely connected with the organs — 
of hearing, and the crests may be of some service in concentrating 
sound vibrations. A snfall auditory pore is situated within the lower 


facet. 

The pupils are round and the eyes are large, though the opening be- 
tween the lids is usually rather small, especially in alcoholic specimens. 
In these the aperture is usually contracted to a small, obliquely-trans- 
verse, irregular-triangular form, or even to a narrow oblique slit ; when 
more open, the aperture is still usually somewhat angular; the anterior 
sinus is narrow and extends downward and forward. 

The eyelids form, when nearly expanded, an irregular oval, the longest 
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diameter placed transversely and somewhat obliquely, while the narrow 
and deep sinus extends forward and somewhat downward. When partly 
closed (Plate XIX, fig. 4) the opening between the lids generally be- 
comes more oblong, and sometimes approaches a triangular form. 

The mantle is thick and very muscular; its anterior margin hasa con- 
cave outline beneath, forming a slightly prominent angle on each side; 
from these angles it advances somewhat to the slight median dorsal 
angle, which projects forward but little, and does not form a distinct 
lobe, and sometimes it is hardly noticeable, even as an angle, the trans- 
verse outline of the edge on the dorsal side being, in that case, nearly 
straight, or advancing a very little in the middle. 

The sessile arms are rather stout, tapering to acute tips. The dorsal — 
arms are a little smaller and shorter than the others; the second and 
third pairs are nearly equal in size and length, the second often a trifle 
the longer; those of the fourth pair are usually intermediate in length 

between the first and second pairs. 

All the sessile arms are stout and armed with similar suckers.. Along 
their inner angles, outside the suckers, they are all similarly provided 
with marginal membranes, which rise to about the same height as the 
“suckers, on each side. Just proximal to each sucker, on the inner face 
of the arm, arises a thickened, transverse, muscular fold, that extends to 
Eine edge of the lateral sgebibrinde) which often recedes between. their 

extremities, so as to have a scalloped outline. 

The dorsal arms are a little shorter and decidedly smaller than the 

others. The two lateral pairs of arms are stoutest and longest, and 
nearly equal, sometimes one pair and sometimes the other being longest. 
The ventral arms are a little longer than the dorsal and shorter than 
the lateral ones. The dorsal and upper lateral arms are trapezoidal in 
section, with the inner face rather broad. The dorsal arms have a 
slightly elevated, median dorsal crest, commencing near the base and 
running to the tip. Those of the second pair have a broader, mem- 
_branous fold on the lower outer angle, along the whole length. Those 
of the third pair are stouter than the others, and much compressed lat- 
erally, with the outer surface rounded, close to the base, but becoming 
compressed and keeled farther out, and having a high median ridge 
or crest along its middle region, becoming narrow toward the tip. The 
ventral arms are trapezoidal in section, with a narrow fold along the 
outer angle, which is acute, while the inner ventral angle is rounded. 

The tentacular arms (Plate X VIII, figs. 1a, 2) are long; when extended, 
in fresh specimens, they reach back beyond the base of the caudal fin. 
They are rather stout, rounded-trapezoidal along the peduncular portion ; 
along the upper-outer angle a thin fold runs from the base to the tip, 
becoming on the back side of the club a wide carina, which often folds 
down obliquely toward the upper margin of the club; two less marked 
folds run along the inner angles, defining a narrow inner face along the 
whole length, but on this face there are no suckers, except close to where 
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it begins to expand into the broader face of the club; along the sides of 
the club the marginal membranes become much wider, rising to a level 
with the suckers, and have transverse muscular ridges opposite the 
marginal suckers, producing scalloped edges. 

In the male of our species one of the ventral arms (Plate X VIII, figs. 
3, 3a) is strongly hectocotylized, somewhat as in Loligo. But in this 
species it is the right arm about as often as the left that is modified. 
Toward the tip of the arm, for some distance, the pedicels of the suckers, 
especially of the outer row, become shorter, and the bases of the sucker- 
stalks become larger, broader, and transversely compressed, while the 
cups of the suckers themselves decrease rapidly, till they become very 
minute, and on a number of the most flattened and largest stalks they 
are entirely abortive, in the case of the medium-sized males, but very 
close to the tip they may again become normal. The inner row of suck- 
ers is more or less modified in a similar manner; but fewer of the sucker- 
stalks are affected, and these are usually not so extensively altered, 
though in the larger males many of them are commonly destitute of cups 
and have the same flattened form as those of the outer row, with which 
they are usually united along the median line of the arm, forming a 
zigzag ridge. Inavery large male(J), with the right ventral arm modi- 
fied, the alteration of the sucker-stalks becomes obvious at about the 
45th sucker, and there are, beyond this, about 80 modified suckers,. 
extending to the very tip; of these, about 30, in the outer row, are repre- 
sented only by the flat, lamelliform -bases of the sucker-stalks, without 
cups; on the inner row the small cups extend for about ten suckers 
farther than on the outer. The lamelliform processes are united medi- 
ally in a zigzag line along the entire tip. The modified partis about an 
inch in length. This arm is as long as its mate (though in other speci- 
mens it is often shorter); but it is broader, stouter, and more blunt: at 
tip, both the inner face and lateral membrane being increased in width. 
The younger males, 4 to 6 inches long, have the corresponding suckers. 
less extensively modified, and the cups, though very much reduced in. 
size, are usually present on all or nearly all the stalks. 

The portion of the tentacles which bears suckers is always less than. 
half the whole length. The relative size of the suckers varies greatly 
in both sexes, perhaps in connection with a renewal of their horny 
rings. But in some extreme cases the loss of the sucker, or of the en- 
tire club, and the regeneration of a new one will best explain this varia- 
tion. 

The club is long and moderately broad, gradually widening from the 
peduncular part of the arm, and tapering at the end to a rather blunt, 
flattened, and curved tip, which is strongly carinated on the outer side 
by a thin lamina. The suckers commence a short distance in advance 
of the expansion of the club. They are at first small, deep cup-shaped, 
and somewhat scattered, in two alternate rows, but all of these small 
ones have oblique rims, strongly denticulated on the outer margin with - 
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four or five long incurved teeth, while the inner edge is smooth. Of the 
small ones, before the commencement of the two median rows of large 
suckers, there are from ten to fifteen. 

The middle region of the club is occupied by two rows of large suckers 
(fig. 2) and by a row of small marginal ones, on each side, alternating 
with the large ones. The uppermost of the two rows of large suckers 
contains one or two more suckers than the lower, and they are also 
larger. The number in the upper row is seven to nine, in the lower five 
to.seven, the largest specimens having the greater number. Of these, 
the three to five middle ones in each row are decidedly the largest, and 
have the edge of the marginal ring nearly smooth and even; at each 
end of each row the suckers diminish in size and the edge becomes 
denticulated, at first by the formation of narrow incisions, which leave 
broad, stout, blunt denticles; but as the suckers diminish in size these 
become longer, narrower, and more acute; their inner margins remain 
smooth. The large suckers are broad and moderately deep, somewhat 
swollen below, and a little oblique. The marginal suckers are much 
smaller, shallower, more oblique, and have the entire rim finely and 
sharply denticulated, the denticles being longer and strongly incurved 
on the outer margin. Beyond the rows of large suckers there is, at first, 
a small group of sharply denticulated suckers, in four rows, resembling 
the marginal ones in form and size; but these rapidly decrease in size 
and become more crowded, till they appear to form eight crowded rows 
of very small suckers, with minute apertures, which occupy the entire 
face of the terminal section of the club to the tip; at the extreme tip 
there is a cluster of small smooth-rimmed suckers, as usual. 

The suckers of the sessile arms are largest on the two lateral pairs, 
on which they are nearly equal, and the largest are about the same in 
size as those on the tentacular club, the latter being often the smaller in 
the males, but usually the larger in the females; those of the ventral 
arins are smallest; those of the dorsal arms are intermediate in size be- 
tween those of the lateral and ventral arms. The first few suckers (three 
to five), at the base of each arm, are smaller than those beyond, but in- 
crease regularly in size; they have the edge of the rim nearly entire, or 
with only a few blunt teeth on-the outer margin; then follow about 
twelve suckers, of the largest size. These large suckers (Plate XIX, 
figs. 5, 5 a) are deep, oblique cup-shaped, somewhat swollen in the 
middle, with oblique horny rims, which are entire on the inner margin, 
but on the outer have a large, strongly incurved, acute median tooth, 
on each side of which there are usually four or five shorter, flat, blunt 
teeth; but toward the base of the arms these are fewer and shorter, 
while distally they become more numerous, longer, and more acute, and 
often the edge is more or less denticulate nearly all around. The larger 
suckers are followed by a regularly decreasing series of thirty to forty 
smaller secondary ones (figs. 6,6 a), not counting the numerous very 
small ones, within one-third of an inch of the tip. These secondary 
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suckers grade gradually into the large or primary ones, both in size and 
form; they are, however, armed with four or five very sharp incurved 
teeth on the outer margin, of which the median one is longest, while 
the inner margin is usually entire. They are very oblique and one-sided 
’ jn form. The membrane around the rim of all the suckers is thickened, 
but most so on the basal ones; it usually recedes behind the large median 
tooth, leaving there an emargination. ’ 

The outer buccal membrane is not very large; its inner surface is 
closely covered with lamelliform folds and wrinkles; its border is pro- 
longed into seven acute angles, from which membranes extend to the 
opposite arms, going to the upper sides of the second and fourth pairs 
of arms, and to the lower side of the third pair; but the seventh angle 
is in the median dorsal line, and the membrane from it bifurcates, one- 
half going to the inner side of each dorsal arm. Immediately around 
the jaws there is a circular, thickened, rugose oral membrane, with a 
strongly lobed edge, while its inner surface is radially wrinkled and 
covered with scattered rounded verruce. A plain fold intervenes be- 
tween this and the outer buccal membranes. The beak and pharynx 
can be protruded its whole length, when in use. _At such times the oral 
membranes are partially unfolded. 

The jaws are sharp and incurved at tip, reddish brown to brownish 
black in color, with the posterior borders of the lamine whitish and 


translucent. The upper mandible has a much incurved tip, with the 


cutting edges regularly curved, and with a shallow notch ‘at their bases, 
beyond which the anterior edges rise into a broad, obtuse lobe or low 
tooth, by which the hardened and dark-colored part, as seen by trans- 
mitted light, has the form of a sharp angular tooth, but its actual pro- 
jection anteriorly is but slight, because the translucent edge beyond it 
rises to about the same level. The lateral-posterior borders of the 
frontal laminz are sinuous and incurved in the middle; the palatine 
lamina is broad, with the posterior lateral edges incurved and sinuous. 

The lower mandible has the extreme tip strongly incurved, forming a 
slight notch close to the tip, below which the edges are slightly incurved 
or nearly straight, with a decided V-shaped notch at the base; the an- 
terior edges, beyond the notch, form a triangular tooth of the inner 
lamin, but this is obscured, unless viewed by transmitted light, by the 
outer alar lamina, which rises at its anterior edge, where it is translu- 
cent, nearly to a level with the tooth; the inner ends of the ale are wider 
than the middle, and broadly rounded ; the gular lamin are short, nar- 


rowed posteriorly, with their inner edges incurved, and with a thickened, bi 


prominent ventral carina. 

The jaws of a large specimen measure as follows: Upper mandible, tip 
to posterior end of palatine lamina, 22™™; to dorsal end of frontal lamina, 
16™™; to posterior lateral edgeof same, 9™™; to base of cutting edge, 5™™ ; 
inner edge of palatine lamina to dorsal end of frontal lamina,17™™; lower 
mandible, tip to inner end of al, 13™™; to ventral notch of alee, 4™™; 
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to ventral notch of gular laminz, 9"; to posterior end of same, 16™™; 
to base of cutting edges, 5™™. 

The buccal mass has, on the outer surface of the dorsal and lateral 
sides, a broad, thin, brown horny plate, with a notch posteriorly, in the 
median line. 

The odontophore (Plate XIX, fig. 3) is remarkable for the length 
and sharpness of the teeth, especially of the central and outer rows. 
The median teeth (a) have a long and very acute median denticle, with 
much shorter lateral ones. The inner lateral teeth (b) have broad bases 
and a long and very sharp central denticle, with a much shorter lateral 
one on the outside. The next to the outer lateral teeth (c) are sim- 
ple, slender, and sharp. The outer lateral teeth (d) are much longer, 
strongly curved, and very acute. 

The pen (Plate XVIII, fig. 4) is long and slender, with a slender mid- 
rib and strong marginal ribs; the anterior end is thin, broad pen-shaped, 
subacute ; from very near the anterior end it tapers gradually backward 
to about the posterior fourth, where it becomes very narrow, apparently 
consisting only of the consolidated lateral ribs and midrib, the former 
showing on the ventral side a thin groove between them, the latter ap- 
pearing as a slender ridge on the dorsal side. The posterior portion is 
narrow-lanceolate in form, with thin edges and a strong midrib, com- 
posed of the united marginal ribs of the anterior portion; the thin 
edges are incurved, so as to give a canoe-shaped form to this portion, 
and near the tip the edges unite beneath into a short, hood-like tip. 
Anteriorly the lateral ribs show two grooves on the ventral side, and 
appear to be composed of three united ribs. 

The ground-color of a specimen taken by me in 1870 at Eastport, 
Me., when first caught, was pale bluish white, with green, blue, and 
yellow iridescence on the sides and lower surface; the whole body, 
head, and outer surfaces of arms and fins were more or less thickly 
covered with small, unequal, circular, orange-brown and dark brown 
spots, having crenulate margins; these spots were continually chang- 
ing in size, from mere points, when they were nearly black, to spots 
1™™ to 1.5™™ in diameter, when they were pale orange-brown, becoming 
jighter colored as they expanded. On the lower side of body, head, 
and siphon the spots were more scattered, but the intervals were gen- 
erally less than the diameter of the spots. On‘the upper side the spots 
were much crowded and in different planes, with the edges often over- 
lapping, thus increasing the variety of the tints. Along the middle of 
the back the ground-color was pale flesh-color, with a distinct median 
dorsal band, along which the spots were more crowded and tinged with 
green in fine specks. Above each eye there was a broad lunate spot of 


_ light purplish red, with smaller and much crowded brown spots. The 


upper surface of the head was deeply colored by the brown spots, which 
were here larger, darker, and more crowded than elsewhere, and situ- 
ated in several strata. The under sides of the arms and fins were 
colored like the body, except that the spots were smaller and much less 
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numerous. The suckers were pure white. The eyes were dark, blue- 
black, surrounded by an iridescent border. 

The colors change constantly, when living or recently dead, by means 
of the continual contraction and dilation of the chromatophores. The 
different tints pass over the surface like blushes. 

In specimens recently preserved in alcohol the same pattern of color- 
ation is usually visible. The dark dorsal band on the body and head, 
and the dark patches above the eyes, as well as smaller dark patches 
in front of the eyes, can be plainly seen. In these darker parts the 
chromatophores are much crowded, and have a purplish brown color, 
varying to chocolate-brown in specimens longer preserved. On other 
parts of the body the chromatophores are more scattered and usually 
reddish brown in color, with a circular or elliptical outline; when ex- 
panded, the larger ones are about 1™™ in diameter. The under surfaces 
of the fins, siphon, head, and arms have fewer and smaller spots, and 
are, therefore, lighter naleeeAl and appear iene white when these 
spots are contracted. 

A fresh specimen, caught in Casco Bay, in 1873, had the following 
‘proportions: Length of head and body, not inelaaae the arms, 221™™; 
length of caudal fin, 86™™; breadth of fin, 90™™; diameter of body, 35mm; ; 
length of upper arms, 80™"; of second pair, 100™™; of third pair, 100™™; 
of the ventral pair, 90™™; of tentacular arms, 182™™. 

Of our species I have measured large numbers of specimens pre- | 
served in different ways, and also fresh, and have found no great varia- 
tion in the form and relative length of the caudal fin, among specimens 
of similar size and in similar states of preservation, nor do the sexes 
differ much in this respect. The young, however, differ very decidedly 
from the large specimens in these proportions. The modes of preserva- 
tion also cause much of the variatien in the proportions of fins and arms 
tothe mantle. The two sexes are probably equally numerous, but in our 
collections the females usually predominate, and the largest specimens 
are usually females, though equally large males occur. In 31 measured 
specimens, in alcohol, from various localities and of both sexes, the 
average length, from tip of tail to dorsal edge of the mantle, was 176™™ 
(6.96 inches); from tip of tail to insertion of fin, 66™™ (2.60 inches). 
Average proportion of fin to mantle-length, 1: 2.68. Among these the 
proportions varied from as low as 1:2.48, in some of the larger ones 
(with mantle above 8 inches), up to 1:3 in the smaller ones (with the 
mantle less than 3 inches long). 

The following tables are intended to illustrate the natural variations 
in the proportion, due mainly to age, and the accidental variations 
caused by differences in the modes of preservation and strength of the 
alcohol. The effect of strong alcohol is to shrink the fins relatively 
more in breadth than in length, and to reduce the diameter of the body 
and arms out of proportion to their length. . 

The specimens from Hastport, Me., designated G, H, I, R, were col- 
lected at one time, in midsummer, and preserved in the same way, in 
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alcohol of moderate strength, repeatedly changed; at the present time 
the strength of the alcohol is about 80 per cent. They are in good con- 
dition, moderately firm and not badly contracted. Those designated as 
D, E, F, N, O, P were also collected at one time, in August, and pre- 
served together. They are in fair condition, but not so well preserved 
as the former lot. Those numbered ii to xiv were preserved together 
about the last of July. They were placed in strong alcohol, and are 
hard and badly contracted. J, K, and L were preserved together, but 
were originally found dead on the beach and in a relaxed state. They 
are only moderately contracted by the alcohol. 


Measurements of Ommastrephes illecebrosus (in inches). 


| 
0? |P2|De| EQ | Ic I¢ | Ro | Wo | Fresh. 

Tail to tip of dorsal arms..---....-.-.-.....- 13. 40 {13.00 |12.75 |10. 50 18.50 10.50 |10.50 | 8.25 | 12.04 
Tail to tip of second pair arms --.-....-..-.-- PEO a S570") as cole 14. 30 |10. 80 |11.10 |...... 12. 84 
Taal to tip of third pair arms ...--.-.-..-.-.--. 14. 20 /18. 70 /13. 25 |11. 00 |14. 20 |11.00 |11. 20 |...... 12. 84 
Tail to tip of fourth pair arms-..--...-..-.-- PSO | TBEGO) es Ss ee ee 13. 40 |10. 60 |11. 00 |...... 12. 44 
Tail to tip of tentacular arms.....-.-.------- 16.50 |17.50 |15.5 {12.00 |15. 50 |12. 20 |12.50 |...... 16.12 
Tail to base of dorsal arms ......-..-------- 10.00 | 9.40 | 9.00 | 7.90 |10.00 | 8.30 | 8.20] 6.50} 8.84 
PL AINLO) CONtOL OF CY Oi << 2-1 ones ce a alae eae OQ S0b BsGOr WW Sa2oi, |) Foo. |e Os oO) F717. 00 [ooo ocheacesee 
Tail to edge of mantle, above -.--..---...--- 8.60 | 8.00 | 7.75 | 7.10 | 8.70 | 7.50 | 7.20 | 5.70 |....-.. 
Tail to edge of mantle, below .....---.------ 8.20 | 7.50 | 7.30 |...--. SLO FLO GIES: || 5:38) |asece. 
Tail to insertion of fin .-..--.-..---....-..-- 3. 30 |-3.20 | 3.10 | 2.75 | 3.50 | 2.90 | 2.80 | 2.10} 3.44% 
Breach Or tin no <Gesasn cote eee as eA ia 4,20 | 4.30 | 4.25 | 3.78 | 5.15 | 3.80 | 3.90 | 2.65] 3.60 
Between lateral insertions. ...-..........-..|.-.-..|.----- OU 20 eeOO |" se 40M emateet | snaml| palsies = 
Front edge, outer angle to insertion .-.....-. 2.20 | 2.20 | 2.00 | 1.90 | 2.50 | 2.80 | 2.10 | 1.45 |......- 
Outer angle to tip of tail................--.- 3.30 | 3.25 | 3.15 | 2.90 | 3.50 | 3.00 | 2.90 | 2.00 |:...... 
Circumference of body == -- 422222 -~--20-5> eA 804) 40 SOM ee eeic nae 3505/64. 30) VAS 00M 5 Socal stan 
Bread hot DOM. 2is acu leek tekeeeee esener TOM MLA OOF |mecis ue nte 2.15 | 1.30 | 1.40] 1.10} 1.40 
Breadth of head at eyes ....-..--.-.--...--- LiGO7) doON ea) Deb) AGS) 1200/1805) 100) see5- = 
Breadth of eye-opening. ....-.....-.--.-.-.. PTRU) |e SEOr cere Perel SOL arse BYE Ge |e -ecaae 
Breadth of siphon at bridle........--.-...-. ci Dil eesaghOn |e OD 55 78 60 a Boal see Hoes 
Length of head, mantle to base of dorsal | 

A Se AC GIRO r EE SSaSOO SORES EHEC OSHREe 1.40 | 1.40 |°1. 25 SOs BO) |) 780400 ei80Nle eae as 
Length of dorsal arms...-.-......-..--.-... 3.75 | 3.60 | 3.25 | 2.70 | 2.65 | 2.20} 2.48 | 1.75] 3.20 
eemodtinoted pate samee Sos tee e Sae sai -fals 4,30 | 4.20 | 4.00 | 3.15 | 4.40 | 2.70 |} 3.12 | 2.25) 4.00 
Mencph Olsdt Palla. saca\k emacs) a lelaate o 4.10 | 4.25 | 4.00 | 3.00 | 4.55 | 2.67 | 3.15 | 2.25} 4.00 
Hench org hipairs--. st ses. -coceheens eee 3.60 | 3.80 | 3.50 | 2.80 | 3.80 | 2.43 | 2.75 | 2.00] 3.60 
Length of tentacular arms.-.-..--...-------. 6.80 | 8.00 | 6.50 | 4.00 | 5.80 | 4.00 | 4.10] 4.50 | 7.28 
Menmuwenclnp 2.2 sacs-hasepeee es sseeaee 3.30 | 3.50 | 2.75 | 1.85 | 2.55 | 1.75 | 1.90 | 1.30 |....... 
Breadth of dorsal arms ..........------.---- 35 36 28 25 SDs 80s | poser 20) seater 
readin of 20 pain awe eee os scale eeee SEOs |W eaonl! WSON| ms 4o WSO |22-ioce BAD) saad 
Breadth) of Saupaity 7322S enone s ceee es SOGY | GCE Se Gia sets VSEty eet 64 | eecos TO0)ieacaas 
Brean orath pair: sss. cee ol acseeee eee SAAT SAAS) a0) |) eA) ht. SOs, | oases SPAM oaceae 
Breadth of tentacular arms. ........-..---.- BAD Mleei20. et SON me BOul enzo ulate a0n eect pili |pacetsae 
Breadth! of club\-2:2 32 Shs. .sues escent ee eae SEO ECU eee 1 lesa a alls PPA See So) oes 
Kront to back of 3d pair_..--.----.....-.--- 65 | .60 50 40 65 COT eestelSoccoelloacc noc 

DIAMETER OF SUCKERS. 
Largest on tentacular arms..--..--------.-- SS sock (| 15s] oa eee oo 
AT AOSH OM od Pall. o cee ace s--e aa ee eee cts SOLON Pokal yee it ee AOR Teta |e eben eee ete H 
Largest on ventral arms....-...-..---....-- Sere DLS OPI 09) |S OS) sO Bema mace ces 
PROPORTIONS. 

Fin-length to mantle-length, 1: .-...--....-.. 2.60 | 2.50 | 2.50 | 2.58 | 2.48 | 2.58 | 2.57 | 2.71 |....... 
Fin-breadth to mantle-length, 1:............ 2.04 | 1.86 | 1.82 | 1.87 | 1.69 | 1.97 | 1.84 | 2.15 |......- 
Length* to breadth of fin, 1:---..........-.. 1,27 | 1.34 | 1.37 | 1.37 | 1.46 | 1.30 | 1.39 | 1.26 |....... 
Length of head to mantle, 1:.-.........-.--- 6.14 | 5.70 | 6.20 | 8.87 | 6.70 | 9.30 | 7.20 | 7.12 |....... 
Length of dorsal arm to mantle, 1:....... -. 2129) | 2.22) 22385 |h2/625es528) 23.40) 1125960 |)'S) 25) te-b2—.). 
Tentacular suckers to mantle, 1:.......--.. 47.77 |47, 05 |51. 66 164. 54 151.20 |68.18 [55.38 |......]....c0- 


*The length of the fin, in these tables, means the distance from the lateral insertions to the tip of 
the tail, which is somewhat less than the extreme length. 


Some specimens, included both in this and the following tables, show 
small differences in their measurements (made at different times), due 
partly to the different degrees of extension employed in measuring 
them, and partly to the fact that the alcohol had been changed and its 
strength altered. 
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REPORT OF COMMISSIONER OF FISH AND FISHERIES, 


Off the coast of Rhode Island to Cumberland Gulf. Abundant from 
Cape Cod to Newfoundland. About 100 miles south of Newport, R. I, 
in 65 to 372 fathoms (U. 8. Fish Com.). 


setts, rare, large in winter, small in May (V. N. Edwards). 


Recent explorations have extended the range of this species much 
farther southward, in the deep water near the edge of the Gulf Stream. 
Although we cannot be certain that specimens caught in the trawl were 
living at the bottom, owing to the possibility of their entering it during 
its ascent, it is very probable that they do actually inhabit those depths. 
This is rendered more certain by the fact that we found adult speci- 


[94] 


Vineyard Sound, Massachu- 


mens in the stomachs of fishes (Lophius) taken at stations 865 and 893. 


The most southern specimens known were taken by Mr. A. Agassiz, on 


the “Blake,” off Cape Hatteras, in 263 fathoms. 


Ommastrephes illecebrosus.—Specimens examined. 


umber Locality. Page oo Received from— s OBE 
HOZEO. ce ma Newport, Res)... 2.2 sees a hsV Aes Searg ee United States Fish | 1 young. 
Commission. 
ADOZT wecek Vineyard Sound 23-5222 2eee ee Nov. 2, 1876..| V. N. Edwards -.....-. i gy lee hand. 
TTL.) ee eS lf CO eee == coe eee eane Bah yaaa b- GOW see sana meas 
HOOD TV Cee esterase Ao hs hae eee dow asses eck Fee Oe SL ren 8: 
LOSS Se Ea AR, OO vases wa. Mes One cee ee “May, ARG 205 ome Oe peace 3 1 o, right hand. 
SWIM ek cee acs Provincetown, Mass ......-.---- July, 1879 --- United States Fish 10, figured. 
Commission. 
Wooden cinisSuta dicbeoe GO aeons cg den cde cw ase wake eet Oreee sae ee CDs se eee ae cael SOE 
- 22 ee eae Pee OO oe ee eee Ss ore ote tetee cle LO eee eal a ere rela aici 
Beiter Selle o: |ienee GOs 5558 eee ede ssw te EEE PEO eee eee Ses Oates. ae aera ean 
A BOSE CEE SOO cteaaes ele seanan ine nanes “dO. ce ee eee -do .....-...------| 28 +, duplicates, 
td SEE eee ‘Salem, 1 7 a 5 aii BR aS Oct. 25, 1873 - J.H. Emerton ......| 1 9. 
ES eee Gloucester, Mass., loc..238.--.--.- ..-------| United States Fish | 1 young. 
aga ee 
hi ti] Of Saaeen Casco Bay, Met. 2 ist sosecescces ABTS. Peek Foy eeeae cries mae See 3 9. 
eee = Off Seguin Island, Me. (50 fath- | 1879......--. (Lot. 517) United | 1 9 young. 
oms). States Fish Com- 
mission. 
3-e2e| Mount Desert; Me). .5..222c 2020 2860 nee A. E. Verrill --.....'. 50 +, large. 
Fae Liaaecctes Off Cashe’s Ledge.....--....---- i873 (loc. 21).| United States Fish | 1 mutilated. 
Commission. 
seaeae Eastport, Me - .| A. E. Verrill : large. 
do bet do vars» oy: ae left hand. 
Be Sse oa asase 2 t 3, right hand. 
woke sxtllocepe Ohmecee eae ‘| United States Fish 3 Q, large. 
Commission. 
116 Osa Saree (ee OO wien gas cscs See beers oa loner iC) Beagles S20dOu tev eest cease 3 9. 
St ioe eee bere pees GO 2 noss-ctenscaccsusmnesencel ees 00 bo. baile cnn POet epee ee ake oe] yORnE. 
222 Se SSS6eS8ee Halifax, NuS\.:. ces cscetheeeeeee J.R. Willis..| Smithsonian ........ Do. 
MNOS. be lees one do; (hansen. feecc ehee ea J. M. Jones..| J. M. Jones ........-. 1 5 large. 
10278, Q ...... Newfoundland . 22 sccs. sens eee ee fide si Cine Se, ab By Crispi REN oa 
4,28 ee Cumberland Gulf .....---..--.--| L. Kumlein..| National Museum...) 1 srirsiintelh 
“ina SoSRe see North latitude 40° 05’; westlon- | 1880.........| United States Fish | 1 adult. 
gitude 70° 23’ (65 fathoms). Commission. 
“a sbeeeeeeoe North latitude 39° 52/ 20”; west |...-.do .......|.--- (i Ce ae Sok ae Do. 
longitude 70° 58’ (372 fathoms). 
CCCXXXUI -| North latitude 35° 45/ 30”; west |....do ....... “Blake” expedition.| 392, adult. 


longitude 74° 48’ (263 fathoms). 


Several of the smaller specimens included in this list are so young that 
it is impossible to determine their sex with certainty without dissection. 
The hectocotylization of the ventral arm in the male is scarcely recog- 


nizable in those with the mantle less than 4 inches long. 


The Mediterranean form (Ommastrephes Coindetit Verany), usually 
identified with the var. b of Loligo sagittata Lamarck, 1799,* is closely 


* It seems more probable, however, that Lamarck’s description applied rather to O. 


Bartramii (Les. sp.) of the Gulf Stream region. 


plied it, correctly, as I believe. 


Blainville and others have thus ap- 


———— 


o 


[95] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 


related to our species, but if the published figures and descriptions can 
be relied upon, it can hardly be identical, as D’Orbigny and other writers 
have considered it. The American form has a more elongated body, 
with a differently-shaped caudal fin, which is relatively shorter than 
the best authors attribute to O. sagittatus. The figure given by Verany 
is, however, an exception in this respect, for in it the body is represented 
about as long as in some of our larger specimens. It should be re- 
marked, however, that Lesueur’s figure of O. illecebrosus shows the body 
too small and too short in proportion to the size of the fin, and the fin 
wrong in shape and occupying more than half the length of the mantle; 
the proportions of the arms are also erroneous. But Lesueur explains 
these defects by his statement that the figures were hasty sketches 
made for the sake of preserving the colors, and that he saved a speci- 
men by which to correct, afterwards, his drawings and description, but 
the specimen saved turned out to be Taonius pavo, so that the original 
sketches were published without correction. Tryon’s fig. 342 is a poor 
eopy of one of Lesueur’s, published without credit to him. 

If the European form be really identical with the American, the dis- 
tribution is very anomalous, for while the former is a Southern European 
form, inhabiting the Mediterranean and scarcely extending north of the 
southern waters of Great Britain, where it appears to be rare, our spe- 
cies is a strictly northern, cold-water form, rarely found south of Cape 
Cod, even’in winter, unless in deep water. Its range extends quite to 
the Arctic Ocean. 


Notes on habits. 


When living, this is a very beautiful creature, owing to the brilliancy 
of its eyes and its bright and quickly-changing colors. It is also very 
quick and graceful in its movements. This is the most common “squid” 
north of Cape Cod, and extends as far south as Newport, R. I., and in 
deep water to the region off Cape Hatteras. It is very abundant in 
Massachusetts Bay, the Bay of Fundy, and northward to Newfound- 
land. It is taken on the coast of Newfoundland in immense numbers, 
and used as bait for codfish. It occurs in vast schools when it visits 
the coast, but whether it seeks those shores for the purpose of spawning 
or in search of food is not known. I have.been unable to learn anything 
personally in regard to its breeding habits, nor have I been able to ascer- 
tain that any one has any information in regard either to the time, man- 
ner, or place of spawning. At Eastport, Me., I have several times ob- 
served them in large numbers in midsummer. But at that time they 


tAccording to Jeffreys (Brit. Conch., vol. v, p. 229, pl. 5), the English O. sagittatus 
has the fin “‘from 3 to nearly 4 the length of the mantle;” and the form of the pen, 


_ especially of the posterior end, as figured by him, is different from that of our species, 


Professor Steenstrup, in a recent article (Oversigt K. Danske Vidensk. Selsk. For- 
handl., 1880), separates the Mediterranean from the American form. He restores, in 
the same article, the name sagittatus to var. a of Lamarck (=0. todarus of most modern 
authors), which he now calls Todarodes sagittatus. 
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seemed to be wholly engaged in the pursuit of food, following the schools 
of herring, which were then in pursuit of shrimp (Thysanopoda Norve- 


gica), which occur in the Bay of Fundy, at times, in great quantities, 


swimming at the surface. The stomachs of the squids taken on these 
occasions were distended with fragments of Thysanopoda, or with the 
flesh of the herring, or with a mixture of the two, but their reproductive 
organs were not in an active condition. The same is true of all the 
specimens that I have taken at other localities in summer. From the 
fact that the oviducts are small and simple, and the nidamental glands 
little developed, I believe that it will eventually prove that this species 
discharges its eggs free in the ocean, and that they will be found floating 
at the surface, either singly or in gelatinous masses or bands, not having 
any complicated capsules to inclose them. Nothing is known as to the 
length of time required by this species to attain its full size. It prob- 
ably lives several years. 

This squid is an exceedingly active creature, darting with great ve- 


locity backward, or in any other direction, by means of the reaction of 


the jet of water which is ejected with great force from the siphon, and 
which may be directed forward or backward, or to the right or left, by 
bending the siphon. Even when confined in a limited space, as in a 
fish-pound, it is not an easy matter to capture them with a dip-net, so 
quick will they dart away to the right and left. When darting rap- 
idly the lobes of the caudal fin are closely wrapped around the body* 
and the arms are held tightly together, forming an acute bundle in front, 
so that the animal, in this condition, is sharp at both ends, and passes 
through the water with the least possible resistance. Its caudal fin is 
used as an accessory organ of locomotion when it slowly swims about 
or balances itself for some time nearly in one position in the water. 

The best observations of the modes of capturing its prey are by 
Messrs. 8S. I. Smith and Oscar Harger, who observed it at Province- 
town, Mass., among the wharves, in large numbers, July 28, 1872, en- 
gaged in capturing and devouring the young mackerel, which were 
swimming about in “schools,” and at that time were about four or five 
inches long. In attacking the mackerel they would suddenly dart 
backward among the fish with the velocity of an arrow, and as sud- 
denly turn obliquely to the right or left*and seize a fish, which was 
almost instantly killed by a bite in the back of the neck with their 
sharp beaks. The bite was always made in the same place, cutting out 
a triangular piece of flesh, and was deep enough to penetrate to the 
spinal cord. The attacks were not always successful, and were some- 


* This position of the fins is very well shown in Plate 26, fig. 341, of Binney’s edition 
of Gould’s Invertebrata of Massachusetts. This figure was probably drawn by Mr. 
Burkhardj from living specimens formerly kept in Cutting’s Aquarium, in Boston, 
about 1860 to 1862. This figure is very good, in most respects, except that the clubs 
of the tentacles have been confounded with the ventral pair of the sessile arms, and 
thus the suckers are represented as if they extended along the whole length of the 
tentacles. 
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times repeated a dozen times before one of these active and wary fishes 
could be caught. Sometimes, after making several unsuccessful at- 
tempts, one of the squids would suddenly drop to the bottom, and, rest- 
ing upon the sand, would change its color to that of the sand so perfectly 
as to be almost invisible. In this position it would wait until the fishes 
came back, and when they were swimming close to or over the ambus- 
cade, the squid, by a sudden dart, would be pretty sure to secure a fish. 
Ordinarily, when swimming, they were thickly spotted with red and 
brown, but when darting among the mackerel they appeared translu- 
cent and pale. The mackerel, however, seemed to have learned that 
_ the shallow water was the safest for them, and would hug the shore as 
closely as possible, so that in pursuing them many of the squids became 
stranded and perished by hundreds, for when they once touch the shore 
they begin to pump water from their siphons with great energy, and 
this usually forces them farther and farther up the beach. At such 
times they often discharge their ink in large quantities. The attacks 
on the young mackerel were observed mostly at or near high-water, for 
at other times the mackerel were seldom seen, though the squids were 
seen swimming about at all hours, and these attacks were observed 
both in the day and evening. 

It is probable, from various observations, that this and other species 
of squids are mainly nocturnal in their habits, or at least are much more 
active in the night than in the day. Those that are caught in the pounds 
and weirs mostly enter in the night, evidently while swimming along the 
shores in “schools.” They often get aground on the sand-flats at Prov- 
incetown, Mass., in the night. On the islands in the Bay of Fundy, 
even where there are no flats, I have often found them in the morning, 
stranded on the beaches in immense numbers, especially when there is 
a full moon, and it is thought by many of the fishermen that this is be- 
cause, like many other nocturnal animals, they have the habit of turn- 
ing toward and gazing at a bright light, and since they swim backwards, 
they get ashore on the beaches opposite the position of the moon. This 
habit is also sometimes taken advantage of by the fishermen, who cap- 
ture them for bait for codfish. They go out in dark nights with torches 
in their boats, and by advancing slowly toward a beach, drive them 
ashore. They are taken in large quantities in nets and pounds, and also 
_ by means of “jigs” or groups of hooks, which are moved up and down 

in the water, and to which the squids cling, and are then quickly pulled 
out of the water. They are also sometimes caught by fish-hooks, or ad- 
hering to the bait used for fishes. 

Their habit of discharging an inky fluid through the siphon, when 
irritated or alarmed, is well known. The ink is said to have caustic 

-and irritating properties. 

This squid, like the Loligo, is eagerly pursued by the cod and many 
other voracious fishes, even when adult. Among its enemies while 
young are the full-grown mackerel, who thus retaliate for the massacre 
of their own young by the squids. The specimens observed catching 


: 
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young mackerel were mostly 8 to 10 inches long, and some of them were 
still larger. 

This species, like the common Loligo, has the instincts and habits of 
a cannibal, for small squids of its own species form one of the most com- 
mon articles of its diet. From an adult female of ordinary size (G, of our 
tables), caught at Eastport, Me., I took a great mass of fragments of 
small squids, with which the stomach was greatly distended. These 
fragments completely filled a vial having a capacity of four fluid ounces. 

From the rapidity with which the squids devour the fish that they 
capture, it is evident that the jaws are the principal organs used, and 
that the odontophore plays only a subordinate part in feeding. This is 
confirmed by the condition of the food ordinarily found in the stomach, 
for both the fishes and the shrimp are usually in fragments and shreds © 
of some size, and smaller creatures, like Amphipods, are often found 
entire, or nearly so; even the vertebre and other bones of herring are 
often present. On the other hand, in some specimens, the contents of 
the stomach are finely divided, as if the odontophore had been used for 
‘that purpose. 


Notes on the visceral anatomy. 
Plate XIX, figure 1. Plate XX, figure 1. 


This species, in common with others of the same genus, is very differ- 
ent from Loligo Pealei in the form and structure of many of its internal 
organs. The branchial cavity is larger and the gills (g, g) originate farther 
back and are much larger than in Loligo, their length being about two- 
fifths the entire length of the body; they originate back nearly at the 
middle of the body. The liver (1, 1) is much larger and more conspicu- 
ous, consisting of two large, oblong, lateral lobes or masses, closely 
united together in the median plane, with a groove along the dorsal side, 
in which lies the cesophagus. The ink-bag (i) is elongated-pyriform, 
with a silvery luster externally, but blackish when filled with the ink. | 
The size and form of the stomach and its ccecal lobe (s, s’) vary greatly | 
according to their degree of distention with food. When well filled 
they are very large, saccular, and more or less pyriform, the ccecal lobe | 
extending back nearly to the end of the body. The walls of the stomach 
are in part thick, muscular, and longitudinally plicated within. The in- 
testine (h) has two spatulate papillz, one on each side of the anal orifice. } 

The heart (H) is large, somewhat irregular and unsymmetrical, with 
four points, the two lateral continuous with the afferent vessels (bo) of } 
the gills ; the anterior passing into the anterior aorta (ao); the poste- 
rior median one, continuous with the posterior aorta, gives off first a} 
small ventral branch, which supplies the reproductive organs, and then, } 
later, a median ventral artery (0), going to the mantle; while much far- | 
ther back it divides into two branches (0’, 0’), which supply the sides of 
the mantle and caudal fin. The branchial auricles (aw) are large and} 
ovate, with a small, round capsule at the posterior end. 

The anterior urinary organs or ‘kidneys’ (7,7) are voluminous, deeply: 
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lobulated organs, intimately united together and connected with the 
vene cave, and mostly situated below and in front of the heart, but 
there are two more compact glandular portions (r’) extending, as usual, 
backward along each of the posterior venz cave (ve’’) in the form of a 
long pyriform gland. Just in front of the bases of the gills, on each 
side, there is a circular opening (u) through the peritoneal membrane, 
which probably gives exit to the urinary excretions. 

The reproductive organs of the female, however, present the greatest 
divergence from Loligo and allied forms. Instead of having a single 
large oviduct on the left side only, and opening far forward, we find in 
this genus two small oviducts (0d), symmetrically placed and opening 

much farther back. The ends are free, near the bases of the gills, but 
behind them, instead of passing over tlie dorsal sides of the bases of the 
gills, as in Loligo and other genera. The apertures of the oviducts are 
simple elongated slits. Moreover, instead of the large and very con- 
spicuous, nidamental glands, situated in front of the heart, as in Loligo, 
we find in Ommastrephes much smaller and simpler glands (xx), situated 
much farther back, side by side, near the median line, behind the heart. 

The ovary (ov) is a long, pyriform, lobulated organ; its anterior end 

_is attached to the posterior end of the stomach, and is divided into sev- 
eral short lobes, which clasp the end of the stomach; its small posterior 
end extends backward into the concavity of the hooded portion of the 
pen (p'’). 

The spermary or testicle of the male (Plate XIX, fig. 1, t) oecu- 
pies the same position as the ovary ; it isa more compact organ, with a 
smoother surface, and the anterior lobes are longer and narrower and 
extend farther forward along the sides of the stomach. The prostate 
gland and other male organs resemble those of Loligo (see Plate XXIX, 
figs. 1, 2). 

It must be borne in mind, however, that none of the specimens ex- 
amined were in their breeding season. Consequently, the reproductive 
‘organs were all much smaller and less conspicuous than they would 
-have been in breeding individuals. This is particularly the case with 
‘the ovaries and oviducts, but the same remark would also apply to 
‘the nidamental glands, which might assume a different form, as well as 
imuch greater volume, at the breeding season. 

The specimens dissected had all been preserved in alcohol, which 
‘would cause these organs to appear smaller than is natural. 


STHENOTEUTHIS Verrill. 


‘Ommastrephes (pars) D’Orbigny, Voy. Amér. Mérid., Moll. (1835?); Céphal. Acétab., 
1839-48, 
Sthenoteuthis Verrill, Trans. Conn. Acad., vol. v, p. 222, Feb., 1880; Amer. Journ. Sci., 
; vol, xix, p. 289, April, 1880. 
Ommatostrephes Steenstrup, Oversigt K. Danske Vidensk. Selsk. Forhandl., 1880, p. 89, 
(sep. copy, p. 19, received Aug., 1880). 


This group was instituted to include certain species of squids remark- 
able for the connective suckers on the tentacular arms, for the large 


. 
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size and high development of their organs of locomotion, especially of 
the caudal fin and siphon, and for the presence of a broad, thin web 
along the lower side of the lateral arms, outside the suckers. 

The tentacular arms are, like those of Architeuthis, very long, slender, 
and provided at the base of the club with smooth-rimmed connective 
suckers, alternating with rounded tubercles, for the mutual adhesion of 
the two arms; the central part of the club is, as in Architeuthis, pro- 
vided with two central rows of large serrated suckers, and a row of 
smaller marginal ones on each side, of different form, alternating with | 
them. The lateral arms have a well-developed median crest (most de- | 
veloped on the third pair) along the outer side; on the lower inner 
angle there is a thin, membranous web, often more than twice as wide 
as the arm, along the whole length, much more highly developed than | 
in typical Ommastrephes, in which a narrow marginal membrane occurs. 
On the ventral arms the inner face is broader than on the others, and 
the two rows of suckers are farther apart. The suckers on all the sessile | 
arms are strongly denticulated on the outer side of the rim, with smaller — 
or obsolete teeth on the inner side. | 

Caudal fin very large, rhomboidal. Internal bone or pen similar to 
that of Ommastrephes, decidedly hooded at the posterior end. 

Odontophore with seven rows of teeth ; median tooth with three large 
denticles; inner lateral teeth with two eet points ; two outer lat-— 
erals ate slender. Eyes as in Ommastrephes. ' 

This group is related on one side to Architeuthis, on the other to Om- 
mastrephes. The armature of the tentacular arms will distinguish it 
from the latter, and the large caudal fin and broad membrane of the 
sessile arms from former.* The dentition of the type is peculiar, so 
faras known. In addition to the typical species, this genus will doubt- 
less include several species with marginal webs that have hitherto been 
referred to Ommastrephes, but they are often too indefinitely described 
and figured to show the special characters referred to. 

Among those that belong, without much doubt, to this genus, i in ad- 
dition to those described below, are S. Oualaniensis (Lesson), and 8. pela-— 
gicus (Bosc), and possibly O. gigas D’Orb., though the latter does not: 
have the wide lateral membrane on the nha 


Sthenoteuthis megaptera Verrill.—(Large Broad-finned Squid.) 


Architeuthis megaptera Verrill, Amer. Journ. Sci., vol. xvi, p. 207, 1878. 
Tryon, Manual of Conchology, vol. i, p. 187 (description copied from preced- : 
ing paper). ; 
Sthenoteuthis megaptera Verrill, Trans. Conn. Acad., vol. v, pp. 223, 286, pl. 21, 
figs. 1-9, pl. 27, fig. 6, pl. 45, figs. 5, 5 a, 1880-81 ; Amer. Journ. Sci., vol. 
xix, p. 288, 1880. 
Plate XVI, figs. 1-10. 


Although very much larger and stouter than any of the ordinary. 
squids, this species is much smaller than the species of Architeuthis, the 


* According to the statement of Gervais, Architeuthis dux has similar membranes. 
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a length of the body and head being but 19 inches. Body relatively 
‘short and thick. The caudal fin is remarkably large and broad; it is 
more than twice as broad as long, and the length is about half that of 
the body. Its form is nearly rhombic, with the lateral angles produced 
‘and rounded and the posterior angle very obtuse, the poaeror edge, 
as preserved, being slightly concave. 

The ventral anterior edge of the mantle is concave centrally, with a 
‘slight angle on either side, about .75 inch from the center. From these 
angles it is again concave to the sides. On the dorsal side the edge ad- 
vances farther forward than beneath, terminating in a slightly promi- 
nent obtuse angle in the middle of the dorsal edge. The nuchal crests 
around the ear consist of a slightly elevated transverse ridge, with three 
thicker and much more elevated laminz, which extend forward, on the 
head, one in the median line of the eye, with one above and one below 
it, the lower one longest and least elevated, curving downward beneath 
the head. The two upper ones are broadly rounded at top. Behind 
the transverse fold there is a deep, irregularly crescent-shaped fosse. 
‘The eye-sockets are large, oblong, and furnished with distinct lid-like 
margins. The eyes are large, prominent, oblong, and naked; the an- 
terior portion is swollen laterally on both sides. The short arms are 
trapezoidal, the dorsal ones somewhat (about 1.25 inches) shorter, and 
smaller than the others, which are nearly equal in length, the second 
pair being stouter than the rest and a little longer. The dorsal arms 
have a slightly prominent membrane along the outer angles; the sub- 
dorsal or upper lateral arms are narrowed to an acute edge or crest on 
the outer angle, but on the inner angle have a broad, thin, marginal 
membrane outside the suckers. The lower lateral arms are similar in 
size and form, and also have a very broad, lateral, marginal membrane 
next to the suckers, on the lower side. The ventral arms are more 
‘slender and a trifle longer, and have narrower marginal membranes. 
‘The tentacular arms are slender, elongated, expanded toward the tip, 
and have suckers arranged much as in the gigantic species, even to the 
‘smooth-edged suckers and opposing tubercles proximal to the large 
‘suckers, as I have described them in Architeuthis Harveyi. The sucker- 
bearing portion is margined by a scalloped membrane on each side. 

The small proximal suckers of the tentacular arms occupy about 44.5™ 
(1.75 inches) at the commencement of the terminal club; they are about 
|1.5"" in diameter, circular, regularly cup-shaped, with a nearly even, 
‘smooth rim; they are raised on slender pedicels. Alternating with 
‘these are smooth, rounded tubercles, which are also on pedicels and 
‘slightly larger than the intervening suckers. There are four suckers 

and four tubercles in the row along the inner margin; along the outer 
‘Inargin there are fewer, smaller suckers, but without horny rings; if 
they originally had such rings they were probably smaller than the 
others. The large suckers (Plate XVI, fig. 9) forming the two central 
| rows on the terminal club are furnished with a somewhat oblique dark 
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brown ring, very strongly and sharply toothed around the outer portion 
of the edge, and usually with one tooth larger and longer than the rest 
on the middle of the outer margin; inner margin with much smaller, 
very acute teeth, of unequal size. The teeth are gold-colored at tip. 
Larger suckers of the sessile arms are very oblique, with the rim 
strong, dark brown, bearing large, strong, sharp, much incurved, un- 
equal teeth on the outer side of the rim; the inner margin is entire. 


The ventral arms bear about 44 similar suckers, exclusive of the minute | 


ones close to the end; the largest ones are situated beyond the middle 


of the arm. The lateral arms bear about the same number of large | 
suckers, with numerous minute ones at the tip. The dorsal arms bear, — 


each, about 30 suckers, exclusive of the small terminal ones. 


The 22d sucker of the left ventral arm (Plate XVI, figs. 8, 8a) has a 


strong, somewhat elliptical rim, with seven strong and very acute in- 


curved teeth on the outer side, and with the opposite margin on the in- 
ner side smooth for more than a third of the circumference. The median — 


tooth on the outer margin is decidedly larger and longer than the bthers, 
and abruptly bent inward above its base. Itis elongated and gradually 


tapered to the very acute tip, but thick and channeled externally at its | 


base. To the right and left of this are three similar, but smaller, un- 
equal teeth, all strongly curved inward toward the inner margin, but not 
convergent to the center. Of these, the second from the central tooth, 
on each side, is the largest, and the third is the smallest. Between the 
latter and the smooth inner edge there is a small rounded lobe, or blunt 
tooth. Peduncle broad toward the rim, tapering rapidly to the slender 
base. Outer sides of rim much higher than inner. Greater diameter, 
10"; lesser, 7"; greater interior diameter, 7™™; total height, 13°"; 
longest tooth, 2.5"". 

The exposed portion of the upper mandible is black; the point is 
strongly curved, acute, with a smooth cutting edge, separated from the 
inner lobe by a deep, acute notch; inner lobe or edge of ale thin, 
broadly rounded, with a slightly rounded, uneven edge. Length of 


mandible, 29""; distance from bottom of notch to tip, 10™; internal 


breadth between lobes, 8™", 


The lining membrane of the palate (Plate XVI, fig. 2) is pale, trans- 


lucent, covered with rather large, whitish, translucent teeth, variable 
in form and size, but mosuly rather broad at base and tapering to an 
obtuse tip; some are more slender and acute. No granules were de- 
tected on the membrane. 

The odontophore (Plate XVI, figs. 3-7) was too much injured to show 
its general form, but it appeared to resemble that of A. Harveyi. The 
lateral.membrane was broad in the middle, translucent, white. No 
plates outside the lateral teeth could be detected. The teeth all have 
slender, acute tips. The median teeth have three points of nearly equal 
length; the inner lateral ones.have two points, the outer one somewhat 
shorter and smaller than the other; the two outer lateral teeth are sim- 
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ple, long, acute, the outermost rather narrower at base and somewhat 
longer. 

Total length, 109° (43 inches); length of body and head, 48.2°™ (19 
inches); length of body from dorsal edge of mantle, 35.56 (14 inches); 
from ventral edge, 33.16 (13 inches); of head from edge of mantle to 


Measurements of Sthenoteuthis megaptera and S. pteropus (in inches). 


otia. 


va 
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S. megapter, No- 
C 
S. pteropus, Ber- 
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DETAILS OF TENTACULAR ARMS. ° 
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DETAILS OF SUCKERS. 
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base of arms, 12.7% (5 inches); length of long tentacular arms, 55.8™ 
and 60.9 (22 and 24 inches) respectively ; of first (dorsal) pair of arms, 
16.5 (6.5 inches); of second pair, 20.3 (8 inches); of third pair, 
21,6 (8.5 inches); of fourth pair, 20.3°™ (8 inches); length of caudal fin, 
15.24 (6 inches); breadth, 34.3°™ (13.5 inches); transverse distance 
between insertions of caudal fins, 5.9°™ (2.33 inches); breadth across 
body in middle, 12.7™ (5 inches); circumference of body, 31.7™ (12.5 
inches); length of eye-opening, 3.2; its breadth, 1.9; length of 
sucker-bearing portion of tentacular arms, 16.5™ (6.5 inches); of por- 
tion bearing large suckers, 8.25°™ (3.25 inches); breadth, 1.9°™ (.75 inch); 
length of terminal portion, 3.8°™ (1.5 inches); diameter of naked or pe- 
duneular portion, .6™ to 1.25°"; breadth of dorsal arms at base, 1.9; 
of second pair, 2.57; of third pair, 2.54; of fourth pair, 2.54; 
diameter of largest tentacular suckers, 9™™ to 10™™; of their rims, 7™” 
to 8™™; diameter of largest suckers of ventral arms, 10" (.40 inch); of 
their rims, 7"” to 8™". . 

Color, in alcohol, reddish or purplish brown, specked with darker 
brown on the dorsal surface of the body; upper side of head and outer 
sides of arms thickly covered with specks of purplish brown; inner 
surfaces paler, much as in the common small squids; sides yellowish 
brown; under surfaces yellowish brown, tinged with purplish. 

The original specimen was cast ashore during a severe gale near Cape 
Sable, Nova Scotia, several years ago, and was secured for the Pro- 
vincial Museum at Halifax, by J. Matthew Jones, esq. It is preserved 
entire in alcohol and is still in good condition. 

T also refer to this species an entire beak with the odontophore, pre- 
sented by Capt. George A. Johnson and crew of the schooner “ A, H. 
Johnson.” It was taken at Sable Island Bank, Nova Scotia, in 280-300 
fathoms, September, 1878. This beak (Plate XVII, fig. 2) has the 
exposed parts black, the internal laminze reddish brown. The upper 
mandible is sharp and strongly incurved, with a small narrow notch at 
its base, from which runs a raised lateral line; beyond the notch the 
anterior edge of the ala is convex and slightly uneven. The lower 
mandible has a small notch below the incurved tip; below this the cut- 
ting edge is slightly concave to the basal notch, which is narrow on the 
right side, but broader and V-shaped on -the left; beyond the notch the 
alar tooth is narrow, prominent, and truncate on the right, but broader 
and blunt on the left. Opposite the notch and tooth the side of: the 
beak is strongly excavated. Total length of upper mandible, 31™™; 
hight, palatine to frontal, 24™™; tip to bottom of notch, 8.5™™; tip to 
dorsal edge of frontal laminz, 24.5™"; breadth between anterior lobes 
of ale, 6.2™™; breadth of palatine, 17.5". Total length of lower man- 
dible, 23™"; hight, mentum to inner end of ale, 22™; tip to notch, 
7.8"™"; tip to end of mentum, 8.2™; tip to dorsal end of gular, 16™™; 
transverse breadth at alar teeth, 7™™. 

The odontophore is similar to that of the typical S. megaptera, but the 
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lateral denticles of the median and inner lateral teeth are relatively 
shorter, and these, with some other differences, render it doubtful 
whether this beak actually belongs to that species. The odontophore is 
4-= broad; the teeth are all sharp, rather slender, pointed, and pale 
amber-color. <A slight, smoothish, marginal ridge borders the dentiger- 
ous zone on each side, but is scarcely divided into distinct plates. The 
median teeth have three sharp, rather slender denticles, the median 
about a third longer than the lateral; the inner lateral teeth have a 
long point, with the acute outer denticle much shorter; the teeth of 
both outer rows are long, considerably incurved, acute, the outer ones 
the more slender. 

Several additional specimens of this species have recently been re- 
ceived. The most important of these consists of the tentacular club 
and the pharynx, with the jaws and odontophore complete (Plate X VIT, 
fig. 1). These are from a specimen of which the head and arms were 
found in the mouth of a codfish on the eastern part of George’s Bank, 
by Manuel D. Mitchel, and were by him presented to the United States 
Fish Commission. The portions of the specimen not saved were used as 
bait for cod. The arms were described as 18 inches long. 

The part of the tentacular club in my possession, which does not in- 
clude the proximal portion, is 175™™ long, 17™™ broad in the middle; 
the distal portion, beyond the large suckers, is 62™™ long; breadth of its 
sucker-bearing face, 8"™; from front to back, including width of dorsal 
keel, but not the suckers, 18"; diameter of largest suckers, 12™™; of 
horny rings, 11™™; of aperture, 8™™; hight of horny ring, outer side, 
including teeth, 6.5™™; length of pedicels, 5™™; distance between pedi- 
cels, 15™™. The large suckers agree very well with those described and 
figured from the type-specimen (Plate XVI, fig. 9); this portion of 
the club had nine of these large suckers in each row; their pedicels 
arise from the middle of deep squarish depressions, between which run 
thick transverse ridges, which bear the smaller marginal suckers to- 
ward their outer ends, and then support the marginal membrane. A 
part of the large suckers have retained their horny rings, but all the 
marginal and small distal suckers have lost them. The. horny rings 
of the large suckers (fig. 10) are oblique, much higher on the outer 
than on the inner side; the edge bears about 28 sharp, incurved, well- 
separated, unequal teeth; of these the largest is at the middle of the 
outer edge; another smaller one, but larger than its fellows, is at the 
middle of the inner edge; two others, in size similar to the last, occupy 
the middle of the lateral edges; thus the edge is divided into four equal 
parts by the four larger teeth, between which there are five or six 
smaller, very acute teeth, separated by spaces greater than their 
breadth. The horny rings are amber-brown, the teeth are golden yel- 
low at tip. The distal portion of the club is compressed, with the face 
narrow and tapering, but with an elevated dorsal keel; it bears four 
crowded rows of small, pediceled suckers, the two rows on one side of 
the median line being composed of very much smaller suckers than the 
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other two. At the very tip of the club there is a round cluster of small, 
smooth suckers, as in Architeuthis. The buccal mass is 52™™ in length 
and 42™™ in diameter. A thick buccal membrane, covered with low, ir- 
regular verruce, surrounds the jaws. The jaws are sharp and strong; 
their exposed portions are black, the ale reddish brown. The beak of 
the upper jaw is long, strongly incurved, acute, its cutting edge regu- 
larly curved, with a deep notch at its base, from which a well-defined 
groove runs downward. The lower jaw is sharp, its cutting edge is 
most concave near the tip, below which it is nearly straight; sides 
covered with fine radiating lines; basal notch broad, shallow, angular ; 
beyond the notch there is a broad, low, angular tooth. The surface of 
the fleshy palate is covered with low, rounded verruce. The odonto- 
phore is broad, with sharp, pale amber-colored teeth, which agree well 
with those of the original specimen (Plate XVI, figs. 3-7); outside 
of the lateral teeth there is a narrow, raised, chitinous ridge, apparently 
not divisible into plates. 

Another specimen, consisting of the buccal mass and jaws, but with- 
out the odontophore, was presented to the United States Fish Commis- 
sion (lot 797) by Capt. Charles Anderson and crew of the schooner 
“ Alice G. Wunson,” of Gloucester, Mass. 

The jaws of this were slightly larger than in the one just described. 
They agree well in nearly every respect, but the notch at the base of 
the lower mandible is narrower and the tooth beyond it broad and 


rounded. , 
Measurements of jaws (in millimeters). 


Number of lot. 810. 797. 


Upper jaw, tip to bottom of notch... «<2. 4202. cae sseeewacanenadan sane -eeeeseesaeeeee 12 13 
Transversebreadth, 4t notches 2002 f2c03 Asn. ee eke ec dS eae ee eee eee 9 10 
"Pip torend:of frontal lamina... - 22 -5ecesece seach esas Geanee eiosedane bicewe treccateaee | 38 41 
Lower jaw, tip to bottom’ of notch”: 2.255.222 eles ek. Sete ee ee | 11 13 
dip to: notehsot mentum (2 aos) ease age. co cna ree ee ee 11 14 
azrp'to vertralerd Ot gular laminas.) 7c is ae Beane sce ices sce eeeee meee ee eal eeae eee 25 
Mentum to inner end oflateraliale 34. o0). a Set den scat ooo be eae otocen kee 31 36 
Breadth ‘of lateral alte 52 TSP ea Ae 5 re eee ee 15 15 


The fifth specimen, received in lot 879, October, 1880, consists of two 
of the sessile arms, but the suckers have lost their horny rings, so that 
the identification cannot be very positive. The largest arm, which is 
not quite entire, is 255™™ long, and 23™™ in diameter at the larger end. 
It was taken from the stomach of a cod, on the Grand Banks, and pre- 
sented to the United States Fish Commission by the captain and crew 
of the schooner “ Otis P. Lord.” 


Specimens examined. 


Lot. Locality. _ Fathoms. Whee. an Name of vessel.) Received from.| Specimens. 
MO Ie ie | OROiKc. 2. |. See oo ee ee Halifax Mus’m} 1, entire. 
Sable Island Bank.| 280-300 ...... Sept., 1878 | A. H. Johnson.| U.S. Fish Com.| 1, jaws, &c. 
810 | George’s Bank .-...| Codstomach.| Aug., 1880 | Sultama ....... ade A ase 1, jaws and arm. 
797 | East slope G.’s B..|..--do ....... Aug., 1880 | Al.G. Wunson.|....do ...-....- 1, jaws. 
879 | Grand Banks...... eee acres Oct., 1880 | Otis P. Lord...|....do .....--.- 1, arms. 
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Sthenoteuthis pteropus Verrill. 


Ommastrephes pteropus? Steenstrup (MSS., 1858). 
Tryon, Man. Conch., i, p. 179 (no description). 
_ Sthenoteuthis pteropus Verrill, Trans. Conn. Acad., vol. v, p. 228, pl. 27, fig. 
7, 7a, pl. 36, figs. 5-9, Feb., 1880; Amer. Journ. Sci., vol. xix, p. 289, Apr., 
1880. 
Ommatostrephes pteropus Steenstrup, Oversigt K. Danske Vidensk. Selsk. For- 
handl., 1880 (received Aug. ), pp. 76-81, fig. 7, p. 79, fig. 2, p. 81 (details). 


Plate VII, figure 2. Plate XVII, figures 3-9. 


A large squid, 74.8°™" (29.5 inches) long from tail to tip of longest sessile 
arms, Similar in size and form to the preceding, and closely allied to it, 
has been sent to me by Mr. G. Brown Goode, who obtained it at Ber- 
muda. It is probably the Ommatostrephes pteropus of Steenstrup. 

The body is stout, acuminate posteriorly; the anterior border of the 
mantle, beneath, is even, and not distinctly emarginate in the middle. 

The caudal fin is large, broad, transversely rhomboidal, but neither 
so broad nor so large proportionally as in 8. megaptera. The siphon is 
very large and broad (63™™ long by 50™" broad), with a large aperture, 
25™™ wide. The eyeballs are very large, elongated, measuring, although 
somewhat collapsed, about 42" long by 31™™ broad. The eye-openings, 
as distended, are large, oblong, elliptical, with a broad sinus and slightly 
thickened edges. 

The arms are stout and rather long, the third and ventral pairs being 
nearly equal in length; those of the second pair are about 12.5™" shorter 
than those of the third; the dorsal ones about 63"™ shorter than those 
of the second; the dorsal arms are 18.4™ long, trapezoidal in form, 
the outer face convex and about 1.9™ broad; the lateral and inner faces, 
1.2°™; along the inner angles there is a narrow membrane, outside 
the suckers (fig. 7, a). Those of the second pair are 24.7™ in length; 
their transverse breadth is about 2°"; from inner face to outer angle, 
1.9™; along the outer angle, in these, is a thick, acute-edged crest, 
widest in the middle of the arm; along the lower inner angle, outside 
the suckers, there is a broad and very thin membrane, 2.5°™ or more in 
width (fig. 7, b); along the upper inner angle is a similar membrane, 
about .6" ae 

The arms of the third pair are 26" long (31° from center of eye to 
tip of arms); they are compressed, 2.25°" broad at base; on the outer 
angle, along the middle, there is a very prominent crest (fig. 7, c), so 
that, in this part, the distance from inner face to outer angle is 4°"; 
along the lower inner angle there is a very broad, thin, delicate os. 
where widest at least 5°™ to 7°™ (2 to 2.75 inches) de: it is Conailet: 
ably torn and may have been still Haft it is widest beyond the middle 
of the arm; on the upper inner angle the corresponding yembrane is 
about 0.6°™ wide (fig. 7, c). Transverse, thick, fleshy ridges run out 
from between the suckers a short distance on these membranes, and then 
fade out. The ventral arms are 2.25 broad at base and trapezoidal ; 
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they have a smaller-crest along the outer angle, and a narrow membrane 
along each inner angle. 

All the sessile arms bear similar suckers (Plate X VI, figs. 8, a—c), all 
of which are provided with 7 to 13 large, very acute, incurved teeth on 
the outer margin of the very oblique horny rings, and with much smaller, 
sometimes rudimentary ones on the inner margin, much as in 8. megaptera. 
The largest of all the suckers are near the middle of the second pair of 
lateral arms, from the sixth to the sixteenth, and especially from the 
ninth to the fourteenth; the diameter of the ninth is 10™, the edge of 
its rim 8™, On the dorsal arms the eighth to the thirteenth are the 
largest; the diameter of the ninth is 7™™; edge of horny rim, 5™™. On 
the third pair the eighth to the fourteenth are largest; the diameter 
of the tenth is 8™™, its rim 6™™: On the ventral arms the fourteenth 
to the twentieth are largest; the diameter of the fifteenth is 7.5™™, its 
rim 5.5™™, On the ventral arms the rows of suckers are more separated 
than on the other arms, their inner faces being wider. On the lateral 
arms, toward the base, the two rows are nearer together, while the suck- 
ers of each row are distant, so that they almost form one irregular row 
at first. Thesuckers are all very oblique, with the horny rims very low 
or narrow in front, and very high on the outer side ; these rings are dark 
brown, but the teeth have a golden luster. 

The thick fleshy margin (fig. 9), outside the denticulated edge of the 
horny ring, is completely covered all around by a series of thin, bracket- 
shaped, horny plates, light brown in color, arranged radially and movable 
with the membrane to which they are attached for the most of their 
length; both the outer and the inner ends are free and turned upward, 
like a small tooth or denticle; those of the inner end are mostly acute, 
and form a circle of minute movable denticles, nearly in line with the 
large teeth of the horny ring, five to ten occupying the intervals between 
the large teeth of the largest suckers; those plates that stand opposite 
the teeth of the horny ring are shorter than the others, and often broader, 
and have no denticle on the flat or upcurved inner ends, which fit to the 
form of the base of the tooth in front of them; the outer ends are abruptly 
bent upward and often inward, forming a denticle or flattened hood, usu- 
ally rounded at the end. These marginal plates vary greatly in width 
and form, even on the same sucker, according to position, and small, 
imperfectly developed, wedge-shaped ones are interpolated between the 
larger ones, around the periphery. 

One of the largest suckers, the twelfth of the second pair of arms 
(fig. 8, b, b’), has 22 teeth on the horny ring; of these five are small, but 
sharp, on the middle of the inner border; nine, on the outer border, are 
largest; and four, on each side, are intermediate in size. The median 
tooth on the outer margin is largest, and the one next to it, on each side, 
is a little smaller, than the second one from it. The thirteenth sucker 
of the ventral arms has, on its ring, eighteen denticles; of these nine 
are very large, with the median more decidedly the largest, and the one 
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on each side of it is shorter as compared with the next; six, on the inner 
margin, are minute, and these are connected with the larger series by 
one or two somewhat larger ones at each end of the inner border. 

The stumps of the tentacular arms are flattened, oval, and smooth, 
measuring about 10’ by 18"™ near the base; their length is about 28™@ 
(11 inches), which is doubtless less than half their original length. 

According to Steenstrup (op. ult. cit., p. 81, fig. 2), there are, in his 
example, a few connective suckers and tubercles on the proximal part of 
the club. 

The siphon is very large and lodged in a broad groove in the lower side 
of the head; the anterior part of this groove, which is separated from 
the rest by a transverse fold of the skin, is covered by about twelve nar- 
row, longitudinal ridges, separated by strong longitudinal furrows; an 
additional outer ridge, on each side, is separated from the others by a 
wider interval; several of these ridges and furrows extend backward 
beyond the transverse fold. The dorsal side of the siphon is strength- 
ened by a thick, longitudinal, muscular band, which becomes free from 
the siphon farther back, and is united to the head by a small median 
connective strap; either side of this are the two broad connective bridles, 
and at the sides of the siphon, near the ears, on each side, is a broad 
lateral connection between the mantle and head, with a large aquiferous 
opening beneath it. 

The exposed parts of the jaws (Plate XVII, figs. 3, a, b) are black and 
polished; the lamin are reddish brown, with broad, thin, yellowish- 
white margins, The upper mandible has a long, sharp rostrum, with reg- 
ularly curved cutting edges, and a small, well-defined, V-shaped notch, 
from which a short groove runs backward, beyond which there is a slight 
ridge ; anterior edge of ale, beyond the notch, forming no distinct lobe 
or tooth, but slightly convex and irregularly crenulate; posterior lateral 
borders of ale with a broad sinus in the middle; palatine lamina long 
and thin, with sinuous posterior margins; frontal lamina broad, extend- 
ing well backward. 

The total length of the upper mandible is 42™™; tip to posterior end 
of frontal lamina, 33™"; to notch, 10™™; greatest breadth (or hight), from 
palatine to end of frontal, 30™™; transverse breadth, across frontal, 
15™"; transverse breadth, across anterior edges of ale, 8™™. 

The lower mandible has a strongly incurved beak, with the cutting 
edges rather suddenly incurved at about the proximal third, and a well- 
developed, broad, V-shaped notch at base, beyond which there is a 
slightly prominent, broad tooth; ale broad, the inner ends broader 
than the middle, well rounded; mentum short, with a broad dorsal 
emargination; gular lamina short, the inner edges incurved. 

The total length of the lower mandible is 29™™; tip of beak to end of 
mentum, 10"; to ventral end of gular, 21™™; to bottom of notch, 11™™; 
to inner ends of ale, 24™™; breadth, from inner ends of alee to mentun, 
28™™; breadth of gular lamina, 17"™™; breadth of alz, 12.5°™; greatest 
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transverse breadth, across ale, 32™™; transverse breadth, across anterior 
edges of ali, at teeth, 11™™. 

These jaws agree pretty nearly in form and size with those of 0. 
pteropus, as figured by Steenstrup, but the latter have a deeper notch in 
the upper mandible, with a more evident lobe beyond it, while the lower 
mandible has a broader and less triangular notch. 

The buccal membrane is large, thin, prolonged into seven acute angles 
or lobes, of which the upper is in the median plane, opposite the inter- 
val between the dorsal arms; the six others are opposite the three other 
pairs of sessile arms. The inner surface of this membrane is covered, 
near the periphery, with small rounded papille; externally it is con- | 
nected to the arm by seven membranous bridles, corresponding to the 
seven angles; of these the dorsal one forks, one branch going to the 
inner margin of each dorsal arm; the upper lateral ones join the mar- 
ginal membrane of the upper angle of the upper lateral arms; the lower 
lateral ones join the lower marginal membrane of the third pair of arms; 
the ventral ones join the marginal membrane outside of the sucker- 
bearing face of the ventral arms. In front of the bases of each of the 
dorsal and tentacular arms there isa large opening to the space beneath 
this membrane. 

The beak is closely surrounded by a thick, prominent, lobed, and 
wrinkled fleshy collar, with papille.on its inner surface; outside of this 
there is a smooth, sharp-edged, ess ees less enue than the 
inner one. 

The odontophore is similar to that of Ommastrephes ; it is sharply bent 
upon itself anteriorly, with the ventral end less than half as long as the 
dorsal; the dentigerous zone is yellowish brown in color, and bordered 
laterally by a thin ridge formed by a row of small plates; the lateral 
membrane is broad, thin, and pale yellow, running straight across, from 
the ventral end, at right angles to the dorsal portion, and then folding 
back upoi itself joins the dorsal part of the odontophore farther back, 
near its middle; beyond this point it is very narrow and rolled in. 
Length of the dorsal portion, 19™™; of the ventral, 9"™; breadth of the 
dentigerous zone, anteriorly, 5°"; breadth of mar canal menibroe ante- 
riorly, 7™. 

The median teeth (Plate XVII, fig. 4, a) are broad, with three stout 
points, the middle one nearly ferice as long as the lateral ; the inner 
lateral teeth (b) are much longer, with one long stout point Ain a short 
denticle on the outer side, below the middle; the two outer rows (c, d) 
have simple, long, and rather stout, curved teeth, those of the outermost 
row a little longer and narrower than the others. The teeth differ de- 
cidedly from those of S. megaptera in the shortness of the lateral denticles 
of the median and inner lateral teeth; moreover, all the teeth are stouter 
and less acute. 

The pen (Plate X VII, figs. 5, 5 a) resembles that of Ommastrephes ; it is 
long, widest anteriorly, bordered by strong ribs, obtusely pointed at the 
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anterior end, gradually narrowing to the very narrow slender portion 
about three inches from the posterior end, beyond which there is a thin 
margin, which expands into a lanceolate form, widest at 1.25 inches from 
the end; the terminal portion forms a short, hollow hood, formed by the 
infolding of the margin, and marked by slender, divergent, raised lines, 
stronger laterally, and with a dorsal keel. The central rib begins at the 
anterior end, increases in size to the middle region, then narrows to the 
slender ere where it forms a slender, prominent rib, only visible dor- 
sally, and then becoming confluent aan the lateral ribs extends as a 
sharp keel to the end. The lateral ribs commence at about .75 inch 
from the anterior end, and each at first consists of three riblets; farther 
back another appears on the outside margin, but is separated only by 
a slender groove, and toward the slender part of the pen they all co- 
alesce into a single rib on each side, which nearly meet in the middle line 
ventrally, where they are separated by a slender groove, which disap- 
pears farther on. Total length of pen, 349" (13.75 inches); greatest 
breadth, 22.5" (.90 inch); length of posterior cone or hood, .9"™ (.35 
inch); breadth of posterior expansion, 15"”. 

This specimen is entire, except that it has lost the clubs of the ten- 

tacular arms. It is in fair condition, though considerably contracted 
-by long preservation in too strong alcohol. The head, however, has 
been pulled out from the mantle to an unnatural extent, so as to increase 
the total length from 3™ to 4°” at least. The ventral arms do not show 
any of the sexual modifications characteristic of the male squids, there- 
fore, it is doubtless a female. 

Most of the measurements are given in the table with those of NS. 
megaptera (p. 103); some of the more general are as follows: Length 
from end of body to tip of dorsal arms, 69.8°™ (27.5 inches); to edge of 
mantle, dorsally, 37.5°™ (14.75 inches); to base of dorsal arms, 52°™ (20.5 
inches); to center of eye, 47°"; to lateral insertions of fin, length, 17°™ 
(6.75 inches); to outer angle of fin, along posterior edge, 18.4°™ (7.25 
inches); breadth of fins transversely, 28.5°™ (11.25 inches); outer angle 
to lateral insertion, along front edge, 14°™ (5.5 inches); between lateral 
insertions, 5 (2 inches); breadth of body, 11.9°™; circumference of 
body, 29.2°™ (11.5 inches). 

This specimen, which was obtained at Bermuda, by Mr. G. Brown 
Goode, now belongs to the museum of Wesleyan University, Middletown, 
Conn. Mr. Goode informs me that it was picked up on the north shore 
of the island, in December, 1876, and that it was regarded by the inhab- 
itants as a novelty or great rarity, and was noticed as such in the local 

» hewspapers. 
Stenoteuthis pteropus has been recorded from the Mediterranean Sea 
and the warmer parts of the Atlantic Ocean. 
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Sthenoteuthis Bartramii Verrill. 


Loligo sagittatus (pars) Lamarck, 1799; Anim. sans Vert., vol. vii, p. 665. 
Loligo Bartramii Lesueur, Journ. Phil. Acad., I, vol. ii, p. 90, pl. 7, 1821. 
Blainville, Dict. Sci. Nat., vol. xxvii, p. 141, 1823. 
Loligo sagittatus Blainy., Dict. Sci. Nat., vol. xxvii, p. 140. 
Ommastrephes Bartramii D’Orb., Voy. Amér. Mérid., Moll., p. 55, 1838 (t. Gray) ; 
Céph. Acétab., pl. 2, figs. 11-20; Hist. Cuba, Moll., p. 59. 
Gray, Catal. Moll. Brit. Mus., Cephal. Antep., p. 62, 1849. 
_Verrill, Invert. Vineyard Sound, &c., p. 341 [635], 1874 (non Binney in Gould, 
Invert. Mass. ). 
Tryon, Man. Conch., vol. i, p. 180, pl. 80, figs. 361, 362 (after D’Orb.). 
Sthenoteuthis Biirtramii Verrill, Trans. Conn. Acad., vol. v, p. 223, Feb., 1880; 
p. 288, Jan., 1881; Amer. Journ. Sci., vol. hid p. 289,Apr., 1880. 
Ommatostrephes Bartramii agony Oversigt K. Danske Vidensk. Selsk. For- 
handl., 1880, p. 79, fig. 2, p. 81, fig. 3, p. 89; auth. sep. copy (received. 
Rm Sy ies 2, D. Deh oo Soe Palos 
Body cylindrical, elongated, slender, tapering but little in front of the 
fin; anterior edge of mantle with a very slight median dorsal angle. 
Caudal fin short and transversely rhomboidal, with the outer angles 
acute, posterior angle obtuse, and the front edges rounded and project- 
ing forward beyond the insertion. Length of fin (from insertion) to its 
breadth, as1:2; length of fin to mantle, as 1: 2.30, in a young female 
specimen with the body 3.25 inches long. Head short, as broad as the. 
body; eye-opening angular, higher than long, with a narrow, oblique 
sinus. Nuchal crests nearly as in 0. illecebrosus, consisting of a low, 
transverse, undulated ridge extending around both sides to the dorsal 
line, and with three raised longitudinal crests on each side. Siphon 
large, sunken in a deep pit; anterior border of the pit with a series of 
6 to 12 or more (varying with age) small and short furrows, which ex- 
tend inward only a short distance from the edge. Arms rather short, 
not very unequal; the dorsal ones are a little the shortest and smallest; 
the third pair are the longest, the second and fourth pairs are interme- 
diate in length and nearly equal; the arms of the second pair are. fur- 
nished with a well-developed membrane along the lower outer angle, 
and with a thin marginal membrane of moderate width along the inner 
angles, outside the suckers, that on the lower side extending beyond the 
suckers. Those of the third pair are compressed, with a well-developed 
membranous keel on the median outer edge, beyond the basal portion ; 
on the lower inner angle there is a broad, thin, marginal membrane, ex- 
tending beyond the suckers, and a narrow one on the upper side; the 
dorsal and ventral arms have narrow marginal membranes. Suckers of 
the dorsal and lateral arms furnished with horny rings, which have the 
edge divided into small, acute-triangular teeth, largest on the outer 
side; on the ventral arms the suckers are smaller, those on the prox- 
imal half of the arm having smooth-edged rings, while those on the 
distal portion are sharply toothed on the outer edge. Tentacular arms 
slender and moderately elongated, with distinctly broader clubs, which 
_ are keeled on the back side and furnished with a thin marginal mem- 
brane on each edge. The suckers form two median alternating rows 
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of larger, oblique, dentate ones, of which seven to nine in each row 
are decidedly the largest; alternating with these, on each margin, there 
is a row of smaller, more oblique, sharply denticulate, marginal suckers; 
distal face of the club narrowed and covered with four rows of minute 
crowded suckers, and a small cluster at the tip; the proximal part of the 
elub has an irregular group of few, small, denticulate suckers, beyond 
which, extending down on the upper margin of the arm, is a row of about 
five or six or more small, smooth-edged, connective suckers, alternating 
with small round tubercles of corresponding size; along the lower edge 
of the arm, for about the same distance, there is a row of more minute 
pediceled suckers. The horny rings of the larger median suckers are 
oblique, and the edge is divided into many small slender teeth, longer 
on the outer or higher margin; the teeth of the marginal suckers are 
‘similar, but more unequal and more incurved. 

Specimens in alcohol’ generally show a distinct dark purplish brown 
dorsal stripe, where the chromatophores are very much crowded. 

According to D’Orbigny (Hist. Cuba, Moll., p. 62) the colors of this 
species, when living, are very brilliant, and are continually changing. 
Along the middle dorsal line there is a broad violet stripe, with a stripe 
of reddish yellow on each side of it. These bands are closely defined, 
and do not grade into each other. Body elsewhere bluish; fins rosy, 
with a carmine-red tint each side of the darker median stripe. The sur- 
face is throughout covered with small reddish-violet chromatophores. 
The head is dark violet above, rosy beneath. Upon the eyes there are 
two elongated spots of brilliant blue, and below a spot of bright red. 

The color of the ink, according to the same authority, is not black, 
but coffee-and-milk color. It is emitted very rapidly and discolors a 
Jarge area. Length of body, 150™™; diameter, 27™™; diameter of head, 
29™™; length of tentacular arms, 75™™; length of dorsal arms, 42™™; 
length of third pair, 56™™; length of fourth pair, 50™™; length of cau- 
dal fin, 60"; breadth of fin, 95™™. 

A young specimen, in alcohol, has the following dimensions: Total 
jJength to tips of lateral arms, 121™™; tail.to base of arms, 93™™; body, 
82™™; length of caudal fin, toinsertion, 29"™; its breadth, 58™™; diam- 
eter of body, 16™™; length of tentacular arms, 48™™. 

Middle Atlantic and West Indies to Brazil and Cape of Good Hope. 
Ranges chiefly between 35° south and 35° north latitude; common in 
the region of the Gulf Stream. 

This is an exceedingly active species, Swimming with great velocity, 
and not rarely leaping so high out of the water as to fall on the decks 
of vessels.* On this account it has been called the “ flying squid” by 
Sailors. ;, 


*D’Orbigny (Hist. Cuba, Moll., p. 62) relates that in a beautiful night in October, 
at 34° south latitude, off South America, he himself saw two specimens leap out of 
the water so high as to fall on the deck of the vessel, which was nearly fifteen feet 
above the surface of the water. It is supposed that this is done in their efforts to 
escape from predatory fishes that pursue them. 
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This is a more slender species than O. illecebrosus, with a shorter fin, 
and it has but four rows of small suckers on the distal part of the club, 
instead of eight. The most important differences, of generic value, are 
the presence of connective suckers and tubercles on the tentacular arms, 
and the great development of the marginal membranes on the lateral 
arms. The grooves in the siphon-pit are of comparatively little impor- 
tance. 

ARCHITEUTHIS Steenstrup (see page 23). 


This genus, which includes the most gigantic species known, differs 
from Sthenoteuthis mainly in having a smaller and differently shaped cau- 
dal fin, and in lacking the broad lateral membranes on the lateral arms. 
The pen is also different, judging from the portions preserved. The large 
tentacular suckers are more evenly and regularly denticulated; and 
those of the sessile arms are smaller, with less claw-like teeth. 

From Ommastrephes it differs in the form and size of the fin and 
pen, and especially in having connective suckers and tubercles at the 
bases of the tentacular clubs. 


Architeuthis Harveyi Verrill (see pages 23--40).—Giant Squid. 
(Plates I-VI.) 

Fishing banks off Nova Scotia to Labrador. Northern Europe? 

Architeuthis princeps Verrill (see pages 41-50).—Giant Squid. 
(Plates VII-XI.) 
Newfoundland and the Grand Banks to Labrador. Northern Europe? 
FAMILY MASTIGOTE UTHIDA Verrill. 
Bulletin Mus. Comp. Zool., viii, p. 100, March, 1881. 


Body slender, pointed behind. Caudal fin large, rhombic. Mantle 
united to neck by three movable cartilages. Siphon with an internal 
valve and one pair of dorsal bridles. Eyes large, not prominent; lids 
free, simple. Buccal membrane 6-angled, without suckers. Arms free; 
suckers in two rows. Tentacular arms (in the typical species) not ex- 
panded into a club, the terminal portion round, tapering, covered with 
a multitude of minute suckers, inmany rows. No auditory crests. Pen 
narrow, with a long, hollow posterior cone. 

This family differs from Ommastrephide in lacking distinct lachrymal 
sinuses and auditory crests, in the remarkable character of the tentacular 
arms, and in the simple connective cartilages. From Chiroteuthide and 
Histioteuthide it differs in having the siphon provided with a dorsal bridle 
and internal valve, as well as in the armature of tentacular arms. 

It is doubtful whether Calliteuthis belongs near this family, its'tentac- 
ular arms being unknown, and its pen being entirely different. Possi- 
bly it may belong to the Chiroteuthide. 


‘ 
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MASTIGOTEUTHIS Verrill. 


Trans. Conn. Acad., vol. v, p. 296, Jan., 1881; Bulletin Mus. Comp. Zool., vol. viii, p. 
100, March, 1881. 


Body elongated, tapering to a point, confluent with the caudal fin 
posteriorly. Caudal fin very large and broad, rhomboidal, occupying 
about half the length of the body. Mantle fastened to the base of the 
siphon by an ovate, ear-shaped, elevated cartilage, on each side, fitting 
into corresponding deep, circumscribed pits on the base of the siphon. 
Siphon with a bilabiate aperture, an internal valve, and a pair of dorsal 
bridles. Eyes large, with round pupils; lids free, thin, apparently with 
a very small anterior sinus. Arms very unequal, the ventral ones much 
the longest. Suckers small,in tworegular rows. Tentacular arms long 
and round, tapering to the tips, shaped like a whip-lash, without any 
distinct club; the distal portion is covered nearly all around with ex- 
ceedingly numerous and minute suckers, which leave only a very narrow 
naked line along the outside. Pen narrow and bicostate anteriorly, very 
slender in the middle; posteriorly much larger, with a long tubular 
cone (figs.1b,1¢). This remarkable genus differs widely from.all others 
hitherto described in the character of the tentacular arms and suckers. 
This, with the great size of the caudal fin, gives a very peculiar aspect to 
the species. 


Mastigoteuthis Agassizii Verrill. 


Bulletin Mus. Comp. Zool., vol. viii, p. 100, pl. 1, fig. 1, pl. 2, figs. 2, 3-3 e, 1881; 
Trans. Conn. Acad., vol. v, p. 297, pl. 47, pl. 49, figs. 2, 3-3 e, Jan., 1881. 


Plate XXI. Plate XXII, figures 2-2 d. 


Body elongated, round anteriorly ; posteriorly tapering rapidly to the 
slender, acute, terminal portion, which is confluent with the caudal fin 
to the tip. Front ‘dorsal edge of mantle emarginate in the middle. 
Caudal fin very large and broad, transversely rhomboidal, obtuse pos- 
teriorly, its length, from origin to tip, about equal to half the combined 
length of the head and body. LHyes large, with thin lids, which appear 
to have had a distinct but very small sinus in front; pupils circular ; 
iris brown, in alcohol. Sessile arms very unequal; ventral arms much 
larger and longer than the others, about equal to length of head and 
body; dorsal arms very small, scarcely one-third the length of the ventral 
pair; two lateral pairs nearly equal, decidedly longer and stouter than 
the dorsal pair. A delicate, thin, marginal membrane extends along the 
arms, outside the rows of suckers, to the slender tips. Suckers small, 
in two regular rows on all the arms, subglobular, with small oblique 
apertures, surrounded by small horny rings, which have a nearly entire 
margin, and by several series of minute plates (Plate XXII, fig. 2 d). 

Basal web, between the arms, very small. In the smaller specimen, 
which is a male, the right ventral arm is longer than the left, and the 
tip appears to have been flattened, and the marginal membranes seem 
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to have been wider, with the edges infolded, so as to form a sort of fur- 
row on the outer side, but the suckers are mostly gone, and it is too 
much injured to be accurately described. Tentacular arms long, more 
than twice the combined length of the head and body, slender, round, 
gradually tapering to the tip, like a whip-lash, the distal half of their 
length covered with very numerous, crowded, minute, pediceled suckers 
(fig. 2 b), which cover nearly the entire surface along the terminal por- 
tion, leaving only a narrow naked line along the back, but farther from 
the tip this naked space becomes gradually wider and the band of suck- 
ers narrower, and after these crowded bands of suckers cease, scattered 
suckers, placed mostly two by two, extend for some distance along the 
proximal part of the arms. The suckers of the tentacular arms are so 
small that their form cannot be seen with the naked eye; they are deep, 
cup-shaped, with a small circular aperture, supported by a horny rim, 
which is often armed with two or three sharp teeth on one side (fig. 2 ¢). 

Color of body and arms, so far as preserved in alcohol, deep brownish 
orange; on the upper side of the back and caudal fin the color is better 
preserved, and shows small, occellated, circular spots of orange-brown, 
with an inner circle of whitish and a central spot of purplish brown. 
Similar spots also exist on the head and arms, and also on the lower side 
of the body, where the color is best preserved. 

A considerable amount of a bright orange oily fluid, insoluble in alco- 
hol, exuded from the viscera. Examined by means of the spectroscope 
this fluid absorbed part of the green, all of the blue, and most of the 
violet rays. The stomach contained fragments of small crustacea. The 
pen is pale yellow, thin, and slender anteriorly, with two sublateral 
cost, and narrow delicate margins outside the cost; in the middle it 
becomes still thinner and narrower, with the margin inrolled; farther 
back the margins become much wider and then unite together ventrally, 
forming a long, hollow, conical portion, extending to the acute posterior 
tip; this portion is not so broad as deep, and has a slight dorsal keel 
and a ventral groove. 


Measurements. (In millimeters). 
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Specimens -examined. 
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CALLITEUTHIS Verrill. 


Amer. Journ. Sci., vol. xx, p. 393, for Nov., 1880 (published Oct. 25); Proc. Nat.Mus., vol. 
iii, p. 362, 1880; Trans. Conn. Acad., vol. v, p. 295, Jan., 1881; Bulletin Mus. 
Comp. Zool., viii, p. 111, March, 1881. 


Body short, tapering to a small, free tip. Fins small, united behind 
the tip of the body. Pen with a short narrow shaft and thin lanceolate 
blade, as in Loligo. Siphon not sunken in a furrow, but united to the 
head by a pair of dorsal bands; an internal valve. Mantle united to 
the sides of the siphon by simple, linear, longitudinal, lateral ridges, 
corresponding with connective cartilages on the sides of the siphon, 
which are long-ovate, with a raised margin all around. A dorsal, elon- 
gated, connective cartilage on the neck, opposite the pen. Arms long, 
not webbed. Suckers in two rows, largest on the middle of the lateral 
and dorsal arms; horny rings of suckers smooth on most of the suckers, 
simply dentate on the distal ones. Eyes large, with rounded openings 
and thin, free lids. No nuchal frills or crests. Buccal membrane simple, 
sack-like, with seven connective bridles. Internal anatomy of the female 
similar to that of Ommastrephes. Oviducts and nidamental glands sym- 
metrically developed on the two sides. Oviducts opening in front of the 
bases of the gills, the openings simple, long, narrow, oblique. Two long, 
ligulate nidamental glands, with acute anterior ends, lie side by side and. 
a little apart, on the middle of the visceral mass, behind and over the 
heart; each of these consists of two halves, folded together, and covered 
on the inner surface with fine transverse lamin; they open along the 
outer edge. 

This genus may, perhaps, belong to the Chiroteuthide. 


Calliteuthis reversa Verrill. 


Amer. Journ. Sci., vol. xx, p. 393, Nov., 1880; Proc. Nat. Mus., vol. iii, p. 362, 
Dec., 1880; Trans. Conn. Acad., vol. v, p. 295, pl. 46, figs. 1-1 6, Jan., 1881; 
Bulletin Mus. Comp. Zool., vol. viii, p. 112, pl. vii, figs. 1-1 6, 1881. 


Plate XXII, figures 1-1 ¢. 


Body rather short, tapering backward, subacute posteriorly ; front 
edge of mantle advancing somewhat in the middle and forming an ob- 
tuse angle; considerably emarginate beneath. Caudal fin small, short, 
thin, each half nearly semicircular, attached subdorsally, posterior end 
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emarginate and free from the tip of the body, but not extending much 
beyond it. Head large, flattened above. Hyes very large, with simple, 
thin, free, circular lids, without any sinus. Openings of the ears be- 
hind the eyes, minute, with a small, erect, clavate, fleshy process of the 
skin. Arms long, tapering, equal to the length of head and body com- 
bined ; the lateral pairs are equal; the dorsal and ventral nearly equal, 
somewhat shorter than laterals; suckers deeper than broad, wellrounded, 
? laterally attached by slender pedicels ; horny rings with smooth, circu- 
lar, thin edges, except on the small suckers, toward the tips of the arms, 
in which the outer edge is divided into a number of small, narrow, blunt 
teeth. On the ventral arms the suckers are much smaller. Basal web 
rudimentary ; a narrow, thin, simple membrane along each side, outside 
the suckers. Tentacular arms rather slender, compressed, smooth at 
base, the ends absent. Color reddish brown. The ventral surface of 
the body, head, and arms is more ornamented than the dorsal surface, 
being covered with large, rounded verruce, their center or anterior half 
pale, the border or posterior half dark purplish brown; upper surface 
of body with much fewer and smaller scattered verruce; a circle of the 
same around the eyes; inner surfaces of sessile arms and buccal mem- 
branes chocolate-brown; tentacular arms lighter; suckers pale yellow, 
with a light brown band. Caudal fin white, translucent. Iris in the 
preserved specimen, brown. Gills with the free edge brown, and a 
brown line on the outer edges of all the laminz 

Total length, to end of lateral arms, 133™™; to base of arms, 67™"; 
mantle, 51°; of fin, 17""; breadth of fins, 24°"; of body, 20™; diameter 
of eyeball, 16°"; length of dorsal arms, 58"; of second pair, 67"; of 
third pair, 68°"; of ventral pair, 60°"; breadth of dorsal arms at base, 
5™"; of lateral, 6"; diameter of largest suckers, 1.2". 

Dredged by the steamer “ Fish Hawk,” of the U.S. Fish Commission, 
at station 894, about 100 miles south of Newport, R. I., N. lat. 39° 53’, 
W. long. 70° 58’ 30”, in 365 fathoms. 


Famity CHIROTEUTHID/® Gray (restricted). 


Loligopside (pars) D’Orb., Céphal. Acétab., p. 320, 1835-1848. 
Chiroteuthide (pars) Gray, Brit. Mus. Catal., Moll., vol. i, p. 42, 1849. 


Body small, connective cartilages three, movable. Eyes with free, 
simple lids, no sinus. Siphon small, with neither internal valve nor 
dorsal bridle. Nuchal or auditory crests absent. Buccal membrane 
seven-angled, without suckers. Buccal aquiferous openings six. Ses- 
sile arms simple; suckers with borny rings, which are encircled by a 
groove; web rudimentary. Tentacular arms very long and slender, 
with a large club; tip with a spoon-shaped organ, opening backward ; 
peduncle with connective suckers and tubercles; club with rows of sin- 
gular small suckers, having a swollen bulb on the long pedicel. Pen 
lance-shaped, with a long, narrow shaft. 

Chiroteuthis D’Orb. is the best known genus. 
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Chiroteuthis Bonplandi D’Orb. (?). 


Loligopsis Bonplandi Verany, Acad. Turin, ser, ii, vol. i, pl. 5 (specimen with- 
out tentacular arms, t. D’Orb.). 
Chiroteuthis Bonplandi D’Orbigny, Céphal. Acétab., p. 226 (description com- 
piled from Verany). 
Verrill, Bulletin Mus. Comp. Zool., vol. viii, p. 102, pl. 3, figs. 1-1 b, 1881; 
Trans. Conn. Acad., vol. v, p. 299, pl. 47, figs. 1-1 b. 


Plate XXXII, figures 1-1 c. 


A detached tentacular arm belonging to a species of Chiroteuthis was 
taken by the United States Coast Survey steamer “Blake,” in the sum- 
mer of 1880, at station ccciii, lat. 41° 34’ 30”, long. 65° 54’ 30’, in 306 
fathoms. 

The arm is very long and slender, the length being 780™ (or over 30 

inches), its diameter being from 1.5"" to 2"", except near the base, where 
it is 3™", and at the terminal club, which is 6™™ broad and 54™™ long. 
The arm is white, with purplish specks, and is generally roundish, ex- 
cept at the club; along the greater part of its length‘there is a row of 
rather distant sessile suckers, the distance between them being usually 
from 12" to 18""; these suckers are larger than those of the club, and 
havea nearly flat upper surface and no horny marginal rim is preserved. 
A row of small, simple, scattered pits, perhaps homologues of these 
suckers, extends up the back side of the club. These smooth suckers evi- 
dently serve to unite the tentacular arms together when used in concert. 
The club is much stouter than the rest of the arm, convex on both sides, 
and but little flattened; on each side it is bordered by a well-developed 
scalloped marginal membrane, supported by a series of transverse, thick- 
ened, but flat, tapering, acute, muscular processes, with their ends pro- 
longed beyond the edge of the intermediate membrane, producing a 
deeply-scalloped border; on the distal half of the club these muscular 
supports are separated by spaces greater than their breadth, but on the 
proximal portion they subdivide into two or three parts, which become 
crowded close together, showing only narrow intervals or merely a groove 
between them. At the tip of the arm there is a thick, ovate, dark pur- 
ple, spoon-shaped, hollow organ, about 4" long, with its opening on the 
back side ofthearm. This so strongly resembles the spoon-shaped organ 
of the hectocotylized arm of some Octopods as to suggest the possibil- 
ity of a similar use for sexual purposes. The suckers are crowded in 
four or more indistinct rows. Their pedicels are long and slender, hav- 
ing beyond the middle a large, dark purple, fluted, swollen portion or 
bulb, beyond which the pedicel is more slender; the cup of the sucker 
is small and lateral, with a very oblique, oblong, horny rim, which is not 
distinctly toothed (fig. 1 b); but its extreme outer edge is sometimes 
slightly beaked and much thickened. 

The fleshy border of the suckers is covered with small angular and 
irregular scales (fig. 1 ¢); its edge is tinged with purple. 

This tentacular arm is referred to C. Bonplandi only provisionally, for 
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no perfect specimen of the latter, with the corresponding arms present, 
has been described. It appears to differ from the tentacular arm of C. 
Veranyi D’Orb., which is the only other species sufficiently described to 
be recognized as belonging to this genus. 


Famity HISTIOTEUTHID A, nov. 


Loligopside (pars) D’Orbig., Céphal. Acétab., p. 320, 1835-1848. 
Chiroteuthide (pars) Gray, Catal. Brit. Mus., Moll., vol. i, p. 42, 1849. 


Body small, short, with caudal fins. Mantle united to the neck by three 
movable cartilages. Siphon with neither dorsal bridle nor internal 
valve. Head large. Nuchalcrests absent. Eyes large, not prominent; 
lids free and simple; no sinus. Buccal membrane with six smooth 
lobes; buccal aquiferous openings four. Two brachial openings at 
the bases of the tentacular arms. Six upper arms united by a very 
broad web; suckers in two rows; rings convex, with small, oblique 
apertures. Tentacular arms long, with a well-developed club, bearing 
large central and small marginal suckers; proximal part of club with 
connective suckers and tubercles. Pen broad, short, lanceolate, much 
like that of Loligo. 


HISTIOTEUTHIS D’Orbigny, 1839. 


Histioteuthis Férussac & D’Orbigny, Histoire Naturelle des Céphalopodes Acétabuli- 
féres, p. 226. 
Gray, Catal. British Mus., Moll., vol. i, p. 34, 1849 (description after D’Or- 
bigny). 


This genus is remarkable for having the six upper sessile arms united 
together nearly to their tips by a thin, elastic membrane or web. The 
ventral arms are also united together for a part of tlteir length, and their 
common web is joined to the great web, in the median line, by a bridle- 
like membrane. The tentacular arms are very long, and have expanded 
clubs, with a broad dorsal keel. As in Architeuthis and Sthenoteuthis, 
they are furnished with a series of small smooth-rimmed suckers, alter- 
nating with tubercles, on the proximal part of the club and adjacent part 
of the arm, for the purpose of uniting the arms together at will ; butin the 
following species a row of such suckers and tubercles also extends along 
one side of the club, opposite part of the large central suckers. The 
large suckers are serrated, and alternate in two rows; two rows of large 
marginal suckers exist on one side and two rows of much smaller ones 
on the other. At the extreme tip of the arm there is a cluster of small 
smooth-edged suckers, as in Ommastrephes, Architeuthis, &e. 

The mouth is surrounded by a broad buccal membrane, with six 
angles or lobes, but without suckers. The body is relatively short, with 
Short, bilobed caudal fins. The eyes are large, and have distinct lids. 
- The dorsal bone or pen is thin, short, lanceolate, and somewhat quill- 
shaped, with a long blade. 
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The species, so far as known, are brilliantly colored, having occellated 
spots on raised verruce, in addition to the ordinary chromatophores of 
squids. 

The two foreign species, hitherto described, are both from the Medi- 
terranean. 


Histioteuthis Collinsii Verrill. 


Histioteuthis Collinsit Verrill, American Journal of Science, vol. xvii, p. 241, 
March, 1879; vol. xix, p. 290, pl. 14, April, 1880; Trans. Conn. Acad., vol. 
V, p. 234, pls. 22, 27, figs. 3, 4, 5, pl. 37, fig. 5, 1880. 
Tryon, Manual of Conchology, vol. i, p. 166, 1879 (description copied from 
the original one). 


Plate XXIII, Plate XXIV, figures 3-6. 


A large and handsome species, with the broad, thin, dark-brown web 
extending between and nearly to the ends of the six upper arms. The 
outer surface of the head and arms is covered with large, slightly raised 
warts or tubercles, which are dark blue with a whitish center, specked 
with brown; three rows extend along the ventral arms and two along 
the others ; a circle of these surrounds the eyelids, but the edges of the 
eyelids are narrowly bordered with dark brown. Color between the 
warts pale purplish brown, with small, raised dark-brown spots, reddish 
specks, and white granules; web and inner surface of arms uniform 
dark reddish or purplish brown; suckers yellowish white, their pedicels 
specked with brown; tentacular arms light orange-brown. Eyes mu- 
tilated ; their lids form a large, simple, rounded opening. 

Tentacular arms slender, about 2 feet long and expanding near the 
end into a broad, long-oval, sucker-bearing portion or club (Plate 
XXIV, fig. 3), which is bordered by a membrane, widest on the upper 
edge; it ends in a tapering tip, on the back of which there is a thin, 
erest-like membrane or keel, enlarging proximally to its end, where it 
forms a rounded lobe. The most expanded portion of the club bears 
- six rows of suckers, with finely serrate horny rings; the two central 
rows contain much the largest suckers, four or five in each; the more 
central of these two rows contains four suckers, larger than the rest, 
and of these the two median are largest ; outside of these two median 
rows are two regular marginal rows of nearly equal, medium-sized, ser- 
rate suckers on the upper edge ; and along the lower edge of the club 
there is one row of few similar but smaller ones; outside of these there 
is an incomplete alternating row of much smaller marginal ones. On 
the lower edge of the proximal portion of the club, extending from the 
middle backward, there is a row of four small, smooth-edged, unequal 
suckers, alternating with rounded, sessile tubercles that fit into corre- 
sponding suckers on the other arm; a row of similar but smaller suckers 
extends for about 6 inches along the inner surface in the median line 
of the arm, alternating at first singly, and then two by two, with tuber- 
cles, and gradually becoming more distant. The end of the arm, beyond 


a 
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the expanded club, bears minute serrate suckers, at first in six rows, 
decreasing to two toward the end. The extreme tip bears a small group 
of minute, smooth-edged suckers. The largest suckers of the club are 
decidedly constricted below the margin, and then swell out at the basal 
portion. The edge of the horny rim is divided into very numerous 
small, incurved, and crowded denticles, nearly equal in length, but part 
are thickened and obtuse, while the rest are more slender and acute. 
Diameter of the largest suckers 6.5°"; of the largest in the second row, 
5.5; of the largest in the lateral rows, 3°" to 4"; of the largest smooth- 
rimmed marginal suckers, 2" to 2.5""; of the smooth-rimmed suckers 
of the wrist, 1.5™" to 2™". 

Sessile arms stout, trapezoidal, tapering to slender tips, and bearing 
two rows of numerous suckers. All the arms on the left side are an 
inch or more longer than the corresponding right ones. The dorsal and 
ventral arms of the same side are about equal, and decidedly shorter 
than the two lateral pairs, which differ but little inlength. Web about 


two-thirds as broad as the length of the arms, uniting the upper three | 


pairs together, and as a narrowing border extending along their sides 
to the tips. The lower lateral arms have a thin, crest-line membrane on, 
their outer median surface, commencing at the basal fourth and extend- 
ing nearly to the tips. The ventral arms are united together, toward 
the base, by a web, which is also joined to the main web, in the median 
plane. A narrow outer web, arising from the outer angles of the arms, 
also unites all the arms together for a short distance above their bases. 

The suckers (Plate XXIV, figs. 5, a, b) are all similar in form. The 
larger ones on the dorsal arms are, perhaps, a little larger than those on 
the lateral and ventral ones. The largest are subglobular, laterally at 
tached, and gibbous; the aperture is small, usually with three or four flat, 
blunt, or rounded lobes or denticles on the outer margin, with none on the 
inner margin. The pedicels of the larger suckers are very stout at base, 
tapering up to their attachment on the lower side of the sucker, where 
they are small and slender. The largest suckers of the dorsal arms are 
5™" in diameter; their apertures, 2°"; length of pedicels, 4™" to 5™™. 
The largest suckers on the ventral arms are not so large as those on the 
others; the largest are 4"" indiameter. Only afew suckers (five or six), 
and these of very small size and nearly in one row, extend below the 
level of the ventral web, which is attached along the inner margin, in- 
side the row of suckers. The larger ventral suckers are depressed and 
oblique, with a very one-sided horny ring, which has a small, oblique 
aperture, with about three bluntly rounded, slightly prominent lobes or 
denticles on the outer margin, while the inner margin is smooth. 

The membranes about the mouth are arranged nearly as in Omma- 
strephes. The mouth is surrounded externally by a broad, elevated, 
smooth, dark chocolate-brown buccal membrane or collar, which is 
prolonged into six angular lobes, corresponding to all the intervals 
. between the arms, except those between the second and third pairs ;;- 
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this buccal collar is connected to the interbrachial membrane by six 
membranous bridles, corresponding to the six lobes; on both sides of the 
dorsal and ventral bridles are large pouches. The beak (Plate XXIV, 
fig. 4) is immediately surrounded by a'thick, fleshy, lobed and wrinkled 
collar, and outside of this by another less prominent and less wrinkled 
one. 

The exposed parts of the mandibles are black, the inner laminz 
bright reddish brown. The beak of the upper mandible is very acute, 
strongly incurved, with scarcely any distinct notch at the base of the 
cutting edge, but with a conspicuously-excavated V-shaped area; the 
anterior edges of the ale are irregularly and slightly denticulate or 
crenulate. The lower mandible has a much incurved beak, with the 
cutting edges decidedly concave, and a very small notch at their bases, 
but with a broad excavated area along their sides and bases; the ante- 
rior edges of the al are slightly convex and form a very obtuse angle 
with the edges of the beak or rostrum; a small, thin tooth exists just 
beyond the notch; the ale are broadest near their inner ends; the 
gular lamina is peculiar in having a prominent, thickened, curved, lat- 
real rib on each side, running to the end of the prolonged and subacute 
lateral lobes, and another dorsal one, running to the dorsal emargina 
tion. Length of upper mandible, 30"; hight, palatine to frontal, 20"; 
hight (or breadth) of palatine, 14"; ibe of beak to end of frontal; anes 
to base of cutting edge (notch), 7.5 5mm notch to inner end of al ona 
with palatine), 7.05 ™™; beak to posterior lateral border of alee, 13.5""; 
transverse breadth ee outer side of ale, 9.5"", Lower teovd: 
length, 23°"; inner ends of ale to mentum, 22.5"; tip of beak to dorsal 
border of gular lamina, 17""; to inner ends of ale, 18""; to notch, 8.5°"; 
breadth of ale in inlddle, gm, greatest transverse breadth across ae 
23"; across anterior edge, at teeth, 7.5"; notch to union of gular lamina 
and alee, 6.5"; breadth of gular nine 17.07". 

The odontophore is rather short, the dorsal portion not much exceed- 
ing the ventral in length; the lateral membrane is broad and thin, its 
posterior border extending transversely straight across to the dorsal 
fold, nearly at right angles to the dorsal portion of the odontophore; 
the dentigerous portion, including a thickened lateral ridge outside 
the teeth, is light red in color. Length of dorsal portion, from anterior 
bend, 8.5""; of ventral portion, 8""; breadth of dentigerous zone, 3””. 

The median teeth (Plate XXIV, fig. 6, a) are short, with a strongly in- 
curved, acute central point, and with small, inconspicuous or rudimentary, 
blunt, lateral denticles on each side; the inner lateral teeth (b) are longer, 
without a distinct lateral denticle; the two outer rows have simple, rather 
Slender, strongly incurved, acute teeth, the outermost a little longer 
and more slender. The plates along the border appear to be so closely 
united as not-to be easily separated entire; they form a continuous but 
slight, narrow ridge, which has an undulated surface. The membrane 
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lining the palate bears pale yellowish, scattered, stout, not very acute, 
and but slightly curved teeth, with bases not much enlarged; among 
these are clusters of small, stony, smoothish granules, often aggregated 
into masses of considerable size. The gular membrane also bears ag- 
gregations of small, smoothish, rounded, and angular granules, with 
others that are larger, oblong, and oval, smooth, and more or less regu- 
larly arranged. The csophagus is very long and slender, dark colored. 


Measurements of Histioteuthis Collinsii. 


Millimeters.| Inches. 


‘Tentacular arma, lengthi-sseecesrsss sevecocess azceccec sar -pectererarermece 609 and 635 | 24 and 25 
Diameter at base... 0 oon - 2 wenn enna enw enn nse cee n cence newer enncenes - 12.5 - 50 
Breadth of club, without membrane. .-..-...-.2.2------- eee ne een nee en ee nee 17.5 .70 
Tia raga tangue Wunder $8225 i ckic ona k doce dooddtnge chuaseateepummaaee 6.2 25 
Eee Cn Ln Oe ego SoS SSSA pet a Sag SSS SeSScse ae SSeEOME smd Jer 3: 69 2.75 
eee PLEATS UT 3 Se te ees Ban See Er tn ieee 55 3 31 1.25 
OUNSNOTON baeeres poe se isis ain sine es oe oom ile's coma site ae amie iain ee eee 37 1.50 
Lens DOT MoVsaarm OF LefbiBIdOse.% asseet's Sack ses aes eabies sete eb wep cree nas 355 14 
Of ist lateral (2d pair) ...-.--------- 2+ eee eee eee e enn ene nner e ee eee eee 432 17 
WeCMea toorali(guiyenlt) = so -hee wee Selo ence - owen cob eee nees hp asecesesee ese aaet aes] oo 17. 25 
CPW ONUTAUATIN ceo oe on aoe a oni ofeie ccs a =ns pet carpe vidas te mesa Mee ae aS 361 14, 25 
PA eOG GL Labora) ars ab WAS. oss sens see we scineacee en wecneecmecessn=s=ee ee 22.5 - 90 
SE BIORTIOSS ce anno =) Sepean net mais Do = + ce ciels Siete pislale amin epee pte SoS e en See ee eae 19 75 
PEAMOLAT Oli ye-OPSOMN gee te con a= garcia ei tcinem ee enc idiae smn ee pelea teeta at ala 22.5 - 90 
Diameteriof head. at Paso OL/ BALMS «. «< ans. van spear eons Hope seb b ee mce tS aainsy 87 3.50 
PORGUTOL WED DOU WEOIALINS «2c anc coos cw cescceimstecisdcet med acess eee 203 to 254 8 to 10 
Diameter of largest suckers of tentacular arms. ...-..--.---.--------------- 6.5 - 26 


Taken from the stomach of Alepidosaurus ferox, lat. 42° 49’, long. 629 
57’, off Nova Scotia, by Capt. J. W. Collins and crew of the schooner 
“ Marion,” 1879. 

All parts back of the eyes are absent; the eyes are mutilated, but the 
specimen is otherwise in excellent preservation, even the web and suck- 
ers being nearly uninjured. 

In addition to the original specimen, above described, another speci- 
men, represented by the jaws alone, has been received by the United 
States Fish Commission from the Gloucester fisheries (lot 843). This 
was obtained on the Western Bank, off Nova Scotia. 

Another beak was dredged by the “ Fish Hawk,” at station 893, south 
of Newport, R. I., in 372 fathoms. 

These jaws agree well in size and all other characters with those of 
the original specimen (Plate XXIV, fig. 4). 


FamiIty DESMOTEUTHIDZ Verrill. 
Trans. Conn. Acad., vol. v, p. 300, Feb., 1881. 


For the reception of the genera Desmoteuthis V. and Taonius St., as 
defined below, I established this new family, which had previously been 
confounded with Cranchide and Loligopside. 

Body much elongated, pointed posteriorly ; caudal fin narrow, termi- 
nal, mantle united to neck by a dorsal and two lateral muscular commis- 
sures. Pen lance-shaped, as long as the mantle, with a long, narrow 
shaft; blade incurved or hooded posteriorly. M£sophagus and intestine 
very much elongated. Nidamental glands and oviducts large, symmet- 
rical. Eyes large, protuberant; lids free and simple. No auditory 
crests. Siphon large, with neither internal valve nor dorsal bridle. 
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Arms with depressed suckers. Tentacular arms with a well-developed 
club, bearing suckers. 
DESMOTEUTHIS Verrill. 
Taonius (pars) Steenstrup, 1861. 
Desmoteuthis Verrill, Trans. Conn. Acad., vol. v, p. 300, Feb., 1881. 

Body very long, tapering backward to a long, slender, acute caudal 
portion. Caudal fin long, narrow, tapering to along, acute tip. Anterior 
edge of the mantle united directly to the head, on the dorsal side, by a 
commissure, so that there is no free edge medially, and the surface is 
continuous, as in Sepiola; the dorsal commissure extends backward and 
diverges within the mantle; two additional muscular commissures unite 
the lateral inner surfaces of the mantle to the sides of the siphon. 
Hyes very large and prominent, with simple circular lids. No aquiferous 
pores. Siphon large and prominent, with neither valve nor dorsal bri- 
dies. Arms small and short, subequal, with a basal web and lateral 
membranes; suckers smallest on the ventral arms, and urceolate, largest 
and flatish on the middle of the lateral and dorsal arms, feebly toothed. 
Pen extending the whole length of the body, very slender and of uni- 
form width for more than half the length, then becoming broad-lanceo- 
late, the terminal portion having the edges involute, forming a long, 
slender cone, into which the ovary extends. Nidamental glands large, 
symmetrically developed on the two sides. Gills small, situated in front 
of the middle of the body. 

The genus Taonius was proposed by Steenstrup to include this and 
T. pavo (Les. sp.), but he has not, to my knowledge, definitely defined 
the genus. As 7. pavo appears to be generically distinct from the pres- 
ent genus, I propose to retain Taonius, with T. pavo for its type. By 
many writers T. pavo has been placed in Loligopsis or Leachia. Steen- 
strup himself formerly referred D. hyperborea to Leachia. By Tryon 
both have been referred back to Loligopsis. 

Loligopsis, as defined by D’Orbigny, in 1839, included 7. pavo, as well 
as the type of Leachia, but he referred Lamarck’s original type of Loli- 
gopsis to the genus, as amended by him, only with doubt. 

It seems desirable, therefore, to explain this confusion, so far as pos- 
sible. 

Loligopsis Lamarck,* 1812 and 1822, was based only on an imperfect 
figure, made by Péron, of a small oceanic squid which had lost its ten- 
tacular arms. The supposed character of having eight arms was, for 
him, the only basis for the genus, no others being mentioned. The 
species (ZL. Peronii) was, however, described very briefly as a small squid 
with eight equal arms and two posterior, distinct caudal fins, and it was 
compared to Sepiola. It has apparently not been rediscovered by later 
writers, unless L. chrysophthalma D’Orb. be the same species, which is 
quite possible. The latter, as figured, is a small, short-bodied species, 


*Extr. de Cours de Zool., p. 133, 1812 (t. D’Orb.); Animaux sans Vert., vol. vii, p. 
659, 1822. 
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with distinct, separate, small caudal fins, which are free from the end of 
the body ; its mantle-edge is also represented as free dorsally. This 
evidently is a generic type distinct from Taonius and Desmoteuthis. 
Indeed, it probably will be found not to belong to the same family, 
when actually studied. Therefore, it seems necessary to allow the name 
Loligopsis to remain connected with such small, short-bodied species, 
for which alone it was originally used. The genus, in its original sense, 
cannot yet be regarded as fully established. 

Leachia Lesueur, 1821* (=Perothis (Esch.) Rathke, 1835), was also 
based on an imperfect figure of a small Pacific Ocean squid, which had 
likewise lost its tentacular arms. The only generic character given was, 
as in Lamarck’s case, the presence of only eight arms—a purely fictitious 
character. The type of this genus was Leachia cyclura Les. Ithas a 
more elongated body, slender posteriorly, with a more or less rounded 
caudal fin, the two sides of the fin completely united together and to the 
posterior end of the body. The third pair of arms is much larger than 
the others. The anterior dorsal edge of the mantle is represented as 
Free in all the figures, but, according to D’Orbigny, there is an internal 
dorsal commissure, and also two lateral ones. The visceral anatomy of 
one species of this group (L. guttata Grant), which D’Orbigny refers, 
probably correctly,t to the original DL. cyclura, is pretty well known, and 
is widely different from that of Desmoteuthis (see Plate X XIV, fig. 1), as 
well as from that of Taonius, so far as the latter is known. 

There can be no doubt whatever as to the generic distinctness of 
Leachia, if the anatomy be taken into apoonih: (See the figures of 
Grant and D’Orbigny.) 

Taonius Steenstrup, 1861 (type TZ. pavo). This differs from the two 
preceding genera in its more elongated form, narrow caudal fin, &e. 
From Leachia and Desmoteuthis it differs in the form of its pen. The 
dorsal edge of the mantle is represented and described as free by D’Or- 
bigny. The anatomical characters are not known. 


Desmoteuthis hyperborea Verrill. 


Leachia hyperborea Steenstrup, Kongelige Danske Vidensk. Selsk. Skrifter, 5r., 
vol. iv, p. 200, 1856 (sep. copies, p. 16). 

Taonius hyperboreus Steenst., Oversigt Kg]. Danske Vidensk. Selsk., Forhand- 
linger, 1861, p. 83. 

Verrill, Amer. Journ. Sci., vol. xvii, p. 243, 1879; vol. xix, p. 290, 1880. 

Loligopsis hyperboreus Tryon, op. cit., p. 162 (inaccurate translation, after 
Steenstrup). 

Desmoteuthis hyperborea Verrill, Trans. Conn. Acad., vol. v, p. 302, pl. 27, figs. 
1, 2, pl. 29, fig. 1, Feb., 1881. 


Plate XXIV, figures 1-3. Plate XXV, figures 1, 2 (anatomy). 
2. Body very long, tapering gradually backward, and ending in a 


* Journal Philad. Acady, vol. ii, p. 89, pl. 2. 

tTryon criticizes this determination because Lesueur ‘‘describes and figures a 
smooth species,” while LZ. guttata has two rows of curious tubercles on the ventral side. 
But as Lesueur only described a figure of the dorsal surface, his objection to this identi- 
fication is absurd. 
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long, slender, acute tail; mantle soft and flabby, with a capacious bran- 
chial cavity; anterior dorsal edge advancing somewhat in the middle 
and directly united to the head, so as to leave no free edge medially, by 
a rather wide commissural band, the sides of which diverge as they 
extend backward within the mantle. Caudal fin long, narrow, lanceo- 
late, narrowly acuminate to a very long, acute tip; the anterior inser- 
tions are wide apart, and the anterior border is rounded. Head short 
and small, exclusive of the eyes, which are very large, globular, and 
prominent, their lower sides in contact beneath the head; openings 
round, looking somewhat downward; pupils large and round; lids thin 
and simple. Siphon very large and prominent, extending forward be- 
tween the eyes, but without a special groove; dorsal surface firmly 
- united to the head by a thick commissure, leaving about half the length 
free; opening large, without any valve. 

Arms comparatively small and short, none of them anita in our 
specimen except those of the third anh fourth pairs, which are nearly 
equal in length, the ventral ones a little the shortest and most slender; 
the dorsal and second pairs of arms have lost their distal portions, but 
the parts of the dorsal arms remaining correspond in size with the 
ventral ones, and those of the second pair with the third pair. The 
arms are all united together by a thin, delicate basal web, which extends 
up some distance between the arms (farthest between the dorsal pair), 
and then runs along the sides of the arms, as broad, thin marginal 
membranes, to the tips. Suckers of the ventral arms smaller and dif- 
ferent in form from those of the others, all of them being urceolate, with 
narrow apertures, surrounded by a slightly enlarged border, and having 
small horny rings, with the edge entire, or nearly so, on the proximal 
suckers, but on the smaller ones, toward the tip, with a few broad, blunt 
teeth on the outeredge. On the dorsal and lateral arms the basal suck- 
ers are ventricose and urceolate, like those of the ventral arms, but along 
the middle portion of these arms the suckers become much larger, and 
have a broad, shallow form, with wide apertures and expanded bases; the 
horny rings of these larger suckers are divided into several broad, bluntly 
rounded teeth on the outer edge; toward the tips of the arms the smaller 
suckers again become deeper, with more contracted apertures, and with 
a few more prominent denticles on the rings. 

Outer buccal membrane with seven obtuse angles, and united to the 
arms by seven bridles, or commissures, of which the upper one is double. 
Exposed part of the beak black; mandibles very acute, strongly in- 
curved. 

Pen very thin and narrow, and of nearly uniform width (4™™) for more 
than half its length; at about four-sevenths of its length from the 
anterior end it gradually expands laterally into a broad, very thin, lan- 
ceolate form, becoming, opposite the broadest part of the fin, 30™™ wide, 
with very delicate lateral expansions and with a pretty strong dorsal 
keel; farther back it tapers and is very acuminate, the lateral margins 
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becoming involute, so as to form a very long, slender, acute, terminal, 
hollow cone, extending to the tip of the tail. ,The anterior end is ob- 
tusely rounded and thin; a short distance from the anterior end there 
are two thin lateral processes, directed forward, to which the commis- 
sural muscles were attached (Plate X XV, figure 2). 

Color of entire body, siphon, and caudal fin dark brown, thickly 
covered with large, roundish, unequal spots of darker brown and paler 
brown, intermixed; head, eyes, arms, and web dark brownish purple, 
with crowded crhomatophores; suckers yellowish. 

Total length, to end of lateral arms, 16 inches; to dorsal edge of 
mantle, 13 inches; length of head, 1 inch; diameter of eye, 1 inch; 
length of caudal fin, 5 inches; its breadth, 1.80 inches.* 


Measurements (in millimeters). 


A g.| B 
Length to tip of lateral arms .........---.--------20- 20 cccene cane ne cnnnne serge nesccancconna 410 |...-.. 
BOENPth to ASS OL APMIS. ose cn occ een ene ncn new cene nec sennasanema ences aannane sn ossennne gi Hel eee 2 
eugsth to base of Mantle; AVOVO)< 2.5 --)5o eal e n'a Senna ome ew eee esp aeonna sb eses wee hie= abe eei & 330 210 
GH UNO! CANO ED ee tean (econ odcnceselscnisinaqun sel eeeeesee = see ee eMa eet ae eee eee eee 127 103 
rsA chon Ganga tin 2 ek eo ocean tee seem ee ee mines Rha = dees ans aa ae ee eae eee 46 18 
Diameter of body sae side PY (Bild fo 
Phameter Ofeye-scc-s--scka- ~~ dese ee cs sorry te 26 
ON PUHOL SO Pall OL BITS sen = «=a asinine nia oneal alain a gine alee aie aie miele oe eer eee 56 63 
Renethiof ventral arma) 23/2.) 135-2 setiie. easel. de See pee es cee 52 38 
Diameter of largest suckers of lateral arms....... 2.2... .02202-.-02--00ececnnseeescncesans- 3 5 
Length of pen.......... © PEGE a ee ees abd STE EE OR ee eee BBO ses cee 
Cranterior lear portion .- 2-0. 2c estes wnecwccpengceneceapeeeedas seeree eee ene eneeeee 180 aoe 
Of posteriondancealate pant’2¢: - 222. 7 222k ew eS ee ee eee eae A503} 25th 
IBTeai th: Of ANTOTIOL POTION, «).00p2 eae ecient oc aeadinae «-0204g= sone s eo ee cE aeeeecee eee ou] Saeetas 
Brppith ofilaneeolatiopartits--u. 2-2 2220s. ee Meee Ae ee eS 80.28. 


A isthe specimen described above; B 3s the specimen described by Steenstrup from Greenland. 
The latter had the dorsal arms 40™ long; 2d pair 50™™ ; tentacular arms 68 and 70™", respectively. The 
larger size of the suckers of the latter may indicate that it was a male. 

Our specimen was taken near the northern edge of the Gulf Stream, 
West long. 55°, by Thomas Lee, of the schooner “Wm. H. Oaks,” Janu- 
ary, 1879, and by him presented to the U.S. Fish Commission. Baffin’s 
Bay, Northern Greenland (Steenstrup). 


Notes on the visceral anatomy. 
Plate XXYV, figure 1. 


The only specimen of this species obtained had the internal organs 
considerably injured, but the anatomy is so unlike that of the more 
common genera of squids that it seemed to me desirable to figure such 
parts as are preserved. 

This specimen is a female, and the large nidamental glands (2, xa, 
xu’) are symmetrically developed on the two sides; these are swollen, 
voluminous organs, composed of great numbers of internal lamelle; 
the anterior ones («’) occupy the region around and in front of the 

* Some of these measurements are slightly larger than those originally given. This 
is due to the fact that the specimen has been kept, since first received, in somewhat 


weaker alcohol, and has become more relaxed in consequence of this, combined with 
repeated handling. 
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bases of the gills, extending forward and having an oblique, oblong open- 
ing (op, op’) on the outside of the anterior ends; the posterior ones (xa, 
xx’) are behind the gills and cover the branchial auricles; the oblique, 
slit-like opening is on the outer side of the posterior ends; the gland on 
the left side (vx’) was mutilated; the posterior vena cava in front of r/ 
passes through the center of the posterior gland (xz). The ovary (ov) 
is a very long organ, attached to the stomach (s) and to the sides of its 
long cecal appendage; it extends far backward to near the tip of the 
tail, occupying the concavity of the pen (p); it consists of great num- 
bers of small clustered folicles; connected with its anterior end, and 
attached to the stomach, there is a convoluted tube, probably an oviduct, 
not well shown in the figure; connected with and opening into the intes- 
tine, near its origin, there is a firm, roundish organ, with internal lamelle, 
perhaps a part of the stomach or gizzard (fig. 1, s). The stomach was 
much mutilated, so that its form could not be certainly made out. What 
appears to have been a portion of the stomach, or else the anterior part 
of the cecal appendage (s,s), had a cavity lined with numerous longitudi- 
nal folds; from this a very long, saccular, ccecal appendage, longitudinally 
plicated within (s’’), runs back, along the ovary, into the caudal cavity of 
the pen. The esophagus had been destroyed. The intestine (I, h) is 
very long and slender, internally longitudinaliy plicated, and externally 
covered along nearly its whole length, on one side, by close groups of 
small glandular folicles (l, 1); the terminal portion is closely attached to. 
the ventral edge of the small, smooth, firm, compressed, oblong-ovate 
liver (i), and its free, stout anal end (h) is provided with two slender, 
tapering cirri. The ink-sac (i) ts small, pyriform, between the front 
part of the liver and the rectum. 

The gills (g,g) are small and short, situated far forward, and con- 
nected to the ventricle of the heart (H) by long afferent vessels (bo); 
the branchial auricles (au, aw) are rounded, without terminai capsules ; 
the ventricle of the heart (#), as preserved, is small and four-lobed, the 
largest lobe directed forward and passing into the anterior aorta. The 
condition of the specimen did not permit the circulation to be much 
studied. The two large, fusiform, cellular organs (r’, r’) are probably 
renal in nature; their interior is filled with large, irregular cavities or 
lacunz, which appear to be connected with the posterior vene cave (ve’’). 


TAONIUS Steenstrup (restricted). 


Loligo (pars) Lesueur, Journ. Philad. Acad., vol. ii, p. 96, 1821. 
Loligopsis (pars) D’Orbigny, Céph. Acétab., p. 320 (non Lamarck). 
Gray (pars), Catal. Moll. Brit. Mus., vol. i, p. 39, 1849. , 
Taonius (pars) Steenstrup, Oversigt Kgl. Danske Vidensk. Selsk. Forh., 1861, pp. 70, 
85. 
Taonius Verrill, Trans. Conn. Acad., vol. v, p. 306, Feb., 1881. 
This genus seems to bear about the same relation to Desmoteuthis that 
Rossia does to Sepiola. Its relations with Loligopsis and Leachia have 
already been discussed (pp. 301, 302). The body is short-pointed pos- 
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teriorly. The caudal fin is long-cordate, but not slender-pointed. The 
pen is lance-shaped, the anterior portion being long, narrow, of nearly 
uniform width; posterior end broad-lanceolate, short-pointed posteriorly, 
and, according to the figures, without a cone at the tip. The anterior 
dorsal edge of the mantle is represented as free externally, but there is 
a dorsal commissure within the mantle-cavity, and a lateral one on each 
side. Arms short, subequal; suckers flat, denticulate, those of the 
tentacles with sharp, incurved teeth. Eyes large, globular, prominent; 
lids free and simple. 

Siphon with neither valve nor dorsal bridle. No external ears, nuchal 
crests, nor cephalic aquiferous pores. 


Taonius pavo Steenstrup. 


Loligo pavo Lesueur, Journal Acad. Nat. Science Philad., vol. ii, p. 96, with 
a plate, 1821. 
Loligopsis pavo Férussac & D’Orb., Céph. Acétab., p. 321, Calmars, pl. 6, figs. 
1-4 (after Lesueur) ; Loligopsis, pl. 4, figs. 1-8 (details, original). 
Binney, in Gould’s Invert. Mass., ed. 2, p. 309 (but not the figure, pl. 26). 
Verrill, Amer. Journ. Sci., vol. xix, p. 290, 1880. 
Tryon, Amer. Mar. Conch, p. 9, pl. 1, fig. 3 (after Lesueur); Man. Conch., 
vol. i, p. 163, pl. 68, fig. 252, pl. 69, fig. 253, 1879 (descr. from Gray, figures 
from Lesueur and D’Orb.). 


Taonius pavo Steenst., Oversigt Kgl. Danske Vidensk. Selsk. Forh., 1861, pp. 
70, 85. 


» Verrill, Trans. Conn. Acad., vol. v, p. 306, Feb., 1881. 


This species differs externally from the preceding in having a much 
shorter, obtuse, oblong-cordate fin, instead of a long, slender, pointed 
one, and by its very distinct coloration. According to Lesueur, the 
general color is carmine-brown, the mantle, head, and arms “ covered 
on every part with very large ocellations, which are connected together 
by smaHer intermediate ones.” Length of mantle, 10 inches. 

Sandy Bay, Mass. (Lesueur). Newfoundland (Steenstrup). Off Ma- 
deira (D’Orbigny). 

No instance of the occurrence of this oceanic species on the New 
England coast has been recorded since the original specimen was de- 
scribed by Lesueur in 1821. The circumstances connected with the his- 
tory of his specimen are such as to render it not improbable that some 
interchange of labels had occurred in his case. Therefore, the New 
England habitat for this species needs confirmation. 

Lesueur’s statement (loc. cit., p. 94) is that when at Sandy Bay, Mass. 
(on Cape Ann), in 1816, he saw a “great number” of squids (“‘ oligos”) 

that had been taken by the fishermen for bait, and that “the beautiful 
color with which they were ornamented induced me to take a drawing 
of one immediately, but not then having leisure to complete it, I took a 
specimen with me to finish the drawing at my leisure. But recently [in 
1821], upon comparing this specimen with my drawing, I was much sur- 
prised to pereeive that I had brought with me a very distinct species 
from that which I had observed [0. illecebrosus]. Imention this cireum- 
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stance to explain the cause of the brevity of the following description 
[of O. illecebrosus| taken from my drawing.” The drawing was also in- 
accurate for the same reason. 


MYOPSIDA D’Orbigny. 


‘Hyes without regular lids, the integument of the head extending con- 
tinuously over the eye, and becoming transparent over the pupil of 
the eye. In some genera (Rossia, &c.) there is a thickened fold of skin 
below the eye, constituting a sort of false lower eyelid. Pupil crescent- 
shaped. A small mucous pore in front of the anterior edge of the eye, 
connected with the orbital cavity. ‘ 


Famity LOLIGINIDA. 


Teuthide (pars) Owen, Proc. Zool. Soc. London, p. 285, 1847. 
Loligide D’Orbigny, Céph. Acétab., p. 297, 1848.- 

Loligide (pars) Gray, Catal. Moll. Brit. Mus., vol. i, p. 66, 1849. 
Loliginide (pars) H. & A. Adams, Genera, Moll., vol. i, p. 35. 

Body more or less elongated, cylindro-conical. Fins elongated, united 
and acute posteriorly, sometimes extending the whole length of the 
body. Pen large, extending the whole length of the mantle, with an 
acute, short, pen-like anterior shaft, and a broader, thin, lanceolate 
blade. Connective cartilages of the mantle three, movable. Eyes with- 
out a thickened false lid. Siphon provided with an internal valve, and 
attached to the head by a dorsal bridle. Nuchal crests about the ears 
well-developed. Tentacular club large, with four rows of denticulated 
suckers on the middle portion. Horny rings of the suckers encircled 
externally by a raised median ridge. 

On our coast this family is represented only by the genus Loligo. At 
Bermuda and in the West Indies a species of Sepioteuthis occurs, which 
will probably hereafter be found on our southern coast. In the latter 
the fins extend along the whole length of the mantle. 


LOLIGO Lamarck, 1779. 


Loligo (pars) Lamarck, Syst. Anim. sans Vert., p. 60, 1801. 

Pieroteuthis (subgenus) Blainville, Man. Malac., p. 367, 1825. 

Loligo (restricted) D’Orbigny, Céph. Acétab., p. 305, 1848. 
Verrill, Trans. Conn. Acad., vol. v, p. 307, Feb., 1881. 

Body elongated, tapering to a point behind; anterior edge of mantle 
free dorsally, and prolonged into a lobe, covering the end of the pen. 
Caudal fin posterior, elongated-rhomboidal, united to the sides of the 
body to the posterior tip. Mantle connected to the neck by a dorsal 
and two lateral connective cartilages; lateral cartilages of the mantle 
simple longitudinal ridges; corresponding cartilages, on the base of the 
siphon, irregularly ovate, with a median groove. Pen as long as the 
mantle, anteriorly narrow, with a central keel and two lateral ridges ; 
posteriorly broad, thin, lanceolate, concave, but not involute. Head 
rather large; eyes without lids, covered with transparent skin, pupil 
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crescent-shaped, encroached upon dorsally by the iris ; a small mucous 
pore in front of the eyes; behind the eyes, on each side, there is an 
oblique transverse and two longitudinal, erect, thin crests, in relation 
with the ears. Siphon situated in a shallow groove, united to the head 
by a pair of dorsal bridles, and furnished with a large internal valve. 
Six buccal aquiferous pores, and a pair of branchial pores, one on each 
side, between the bases of the third and fourth pairs of arms. Buccal 
membrane with seven elongated points, covered on their inner surfaces 
with small suckers; in the female with a special organ (Plate XXVI, 
fig. 4, s), below the beak, on the ventral side, for the attachment of the 
xparihnee tiie 

Sessile arms angular; basal web rudimentary or none; suckers in two 
rows, oblique, deep cup-shaped; horny rings toothed on the broad side, 
and surrounded with a median ridge. Male with one of -the ventral 
arms (usually the left) hectocotylized, near the tip, by an enlargement 
of the bases of the pedicels of the suckers and a decrease or disappear- 
ance of the cups. Tentacular arms long and strong, with an expanded 
club, provided with marginal membranes and a dorsal keel; suckers, 
on the widest part, usually in four rows, those in the two central rows 
larger, broad-urceolate; smaller ones cover the proximal and distal por- 
tions; no connective suckers on the club or along the arm. Sucker- 
rings surrounded externally by a raised band. 

Oviduct large, developed only on the left side. Nidamental glands 
large in front of heart. Eggs in fusiform, gelatinous capsules, attached 
by one end, and usually radially united into large clusters. 


Loligo Pealei Lesueur (typical form). 
Loligo Pealet Lesueur, Journ. Acad. Nat. Sci. Philad., vol. ii, p. 92, pl. 8, 1821. 
Loligo Pealit Blainville, Dict. Sci. Nat., vol. xxvii, p. 144, 1823. 

Férussac & D’Orbigny, Céph. Acétab., p. 311, Calmars, pl. 11, figs. 1-5, 
pl. 20, figs. 17-21 (details). 

Gray (Pealii), Catal. Moll. Brit. Mus., vol. i, p. 71, 1849. 

Binney, in Gould’s Invert. Mass., ed. 2, p. 514, pl. 25, figs. 339, 340 (figure 
erroneously referred to O. Bartramii). 

Verrill (Pealit), Report on Invert. Vineyard Sd., pp. 440, 635 (sep. copies, Dp. 
341), pl. 20, figs. 102-105, 1877. 

Tryon (Pealii), Man. Conch., vol. i, p. 142, pl. 51, figs. 133-140 (figs. from 
Fér. & D’Orb. and Dekay). 

Verrill, Amer. Journ. Sci., vol. iii, p. 281, 1872; Amer. Naturalist, vol. viii, 
p- 170 (habits); Amer. Journ. Sci., vol. xix, p. 292, 1880 (descr.) (Pealei) ; 
Trans. Conn. Acad., vol. v, pp. 308-340, pl. 29, figs. 1-4, pl. 37, figs. 1-3, 
pl. 39, fig. 4, pl. 40, pl. 45, figs. 3, 4, 1881. 

Brooks (Pealii), Develop. of the squid, in Anniver. Mem. Boston Soc. Nat. 
Hist. pl. 1-3, March, 1881 (embryology). 

Loligo punctata Dekay, Nat. Hist. N. Y., Mollusca, p. 3, pl. 1, fig. 1, 1843 
(young). 
Binney, in Gould’s Invert. Mass., p. 513-(after Dekay). 
Tryon, Amer. Mar. Conch., p. 14, pl. 43, figs. 10, 11 (after Dekay). 
Variety borealis Verrill. 


Loligo Pealei var. borealis Verrill, Amer. Journ. Sci., vol. xix, p. 292, 1880. . 


Loligo Pealei Lesueur—(Continued), 


a a a i 
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Variety pallida Verrill. 


Loligo pallida Verrill, Rep. Invert. Viney. Sd., in Rep. U. S. Com. Fish and 
Fisheries, vol. i, p. 635 [341], pl. 20, figs. 101, 101 a, 1874. 
Tryon, Man. Conch., p. 143, pl. 52, figs. 141, 142 (deser. and figs. copied from 
preceding). 
Verrill, Amer. Journ. Sci., vol. xix, p. 292, 1880. 
Loligo Pealei var. pallida Verrill, Trans. Conn. Acad., vol. v, p. 317, pl. 28, figs. 
1-6, 1881. 


Plate XXVI, figures 1-4. Plate XXVII, figures 1-4 (pens). Plate XXVIII,.figures 1-9, 
Plate XXIX (anatomy). Plate XXX (young). Plate XXXI, figures 1-3. Plate 
XXXII, figure 2 (anatomy ¢ ). 


Body rather elongated, more or less stout, according to state of disten- 
tion or contraction,* tapering backward to a moderately acute posterior 
end, more acute in the male than in the female. Caudal fin long-rhom- 
boidal, with the outer angles very obtusely rounded, and varying, 
according to age, in the ratio of its length to its breadth, and greatly, 
also, in the proportion that its length bears to that of the mantle.t The 
length of the caudal fin, in proportion to that of the body (mantle), 
although variable, normally increases with age, even after sexual matur- 
ity. In this species, with specimens having the mantle from 100™™ to 
125™™ long, the ratio of the fin to the mantle usually varies from 1: 1.80 
to 1: 1.90; with the mantle 150™™ to 175™™ long, the ratio usually becomes 
1:1.65 to1:1.75; in the largest specimens, with the mantle 260™™ to 
400™™ long, the ratio varies from 1: 1.50 to 1:1.65, rarely becoming 
1:1.75. The ratio of the breadth of the caudal fin i the length of the 
mantle, in the larger male specimens, ranges from 1: 2.12 to 1: 2.40, 
varying considerably according to the mode of preservation; in the 
larger females it varies from 1:1.70 to 1: 2.12. 

The anterior ventral edge of the mantle recedes, in front of the siphon, 
in a broad curve, leaving an obtuse angle at either side, opposite the 
lateral cartilages; from these angles it again recedes, on the sides, in a 
concave line, and then projects considerably forward, forming a promi- 
nent median dorsal lobe, which gradually tai fron the base, and 


*The mantle, when the gill-cavity is distended with water, has a larger size than 
when the water is expelled by the contraction of its walls, which is usually the con- 
dition in which specimens die. Moreover, when the large stomach is distended with 
food, and when the ovary is distended, in the breeding season, with eggs, the form is 
stouter than usual. 

tThis variation is largely independent of sex, and is due partly to the ordinary 
changes during growth, partly to the condition of the muscular tissues at the time of 
death, and partly to the effects of the alcohol in which they have been preserved. 
These latter causes, in the case of preserved specimens,more or less obscure the effects , 
of growth in causing the propertions to change. 

The most marked effect of strong alcohol is to reduce the diameter of the body and 
the breadth of the caudal fin to a proportionally far greater extent than it does the 
length of the mantle and fin. Therefore, with specimens that have been preserved 
in too strong alcohol, the females resemble the males in form, and the males often look 
like a different species, on account of their unnaturally long and narrow fins and very 
slender bodies. 
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then rather suddenly narrows to a point, over the end of the pen; the 
point, when in its normal position, reaches as far forward as the poste- 
rior border of the eye, or even beyond it. Dorsal connective cartilage 
long, tapering backwards, with a very prominent, broad dorsal keel; 
the anterior end is free and shaped like the end of the pen. Siphon 
large, rounded anteriorly, with a broad, bilabiate opening; lateral carti- 
lages (Plate X XIX, fig. 1, f) long and narrow, subacute anteriorly, pos- 
terior end with a thin, rounded outer lobe; median groove narrow. The 
connective cartilages of the mantle (fig. 1, /’) are simple longitudinal 
ridges, fading out gradually posteriorly. Head moderately large, usually 
narrower than the mantle, smaller in the male than in the female;, eyes 
large; nuchal crests (fig. 1, b) above the ear, formed by longer upper, 
and shorter inferior, oblique, longitudinal membranes, the two united 
by a doubly curved or V-shaped membrane, having its angle directed 
forward, the whole having a rude W-shaped form. 

Arms large, stout, the three upper pairs successively longer; the ven- 
tral ones a little shorter than the third pair, and a little longer than the 
second pair. All the arms have narrow, thin marginal membranes, 
strengthened by strong transverse muscular ridges. The first and 
second pairs of arms are trapezoidal at base; third pair stouter, com- 
pressed, with a keel on the middle of the outer side. Suckers in two 
regular rows on all the arms, deep, very oblique, largest on the lateral 
arms; those on the ventral arms are smaller, but otherwise similar. 
Horny rings yellowish or brownish (white when fresh), strong; on the 
larger proximal suckers the outer or higher side is divided into about 
six broad, flattened, incurved teeth, which are blunt, subtruncate, and 
sometimes even emarginate at tip, remainder of margin nearly even; 
the smaller suckers, toward the tips of the arms, have the teeth longer, 
much more slender, and more acute. 

The tentacular arms (Plate XXVI, fig. 2) with fresh specimens, in full 
extension, may reach back nearly to the end of the body; with preserved 
Specimens they seldom extend beyond the middle of the caudal fin; 
they are rather slender, compressed, with anarrow, thin membranous keel 
along the outer edge, becoming’wider at the club; on the distal half 
of the club it is much wider and runs a little obliquely along the back 
part of the upper side, where it is usually folded down against the side, 
its inner surface being whitish. The club is rather broad and thick, 
with a wide, scalloped marginal membrane along each edge; these mem- 
branes are strengthened by transverse muscular ridges, which commence 
between the large central suckers and fork at the pedicels of the marg> 
nalones. Along the center of the club there are two alternating rows 
of large, broad, depressed suckers, about seven in each, with a few 
smaller ones, of the same series, at both ends; along each edge, alter- 
nating with the large suckers, there is a row of smaller and more oblique 
marginal suckers, about half as large. The proximal part of the club 
bears only a few small denticulated suckers; the distal part bears a 
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large number of small, sharply denticulated, pedicelled suckers, crowd- 
edly arranged in four rows; close to the tips of the arms about twenty 
of the small suckers have smooth rims and very short pedicels, but are 
still in four rows. The large suckers vary greatly in relative size, accord- 
ing to age, sex, season, and locality (Plate XXXII, figs. 1,2, 3); they are 
alittle higher on one side than on the other, with a broad aperture, sur- 
rounded by a horny marginal ring, which is divided all around into 
sharp, unequal teeth, which are larger on the outer side (Plate XX VIII, 
figs 3, 4, ¢, e); usually one minute sharp tooth stands between two 
larger ones, and these sets of three stand between still larger and less 
acute ones; the horny ring is surrounded by a wide, thick, soft marginal 
membrane; below the border a groove surrounds the sucker, and below 
this there is a basal swelling, equaling or exceeding the margin in diam- 
eter. The smaller marginal suckers (Plate XXVIII, figs. 9, 9 a) have 
the aperture more oblique and the horny ring much wider on the outer 
side, with its outer sharp marginal teeth longer and more incurved; 
usually these have the teeth alternately larger and smaller. 

The outer buccal membrane (Plate X XVI, fig. 4) is large, thin, with 
seven prominent, elongated, acute angles, all of which have a cluster of 
about ten to fifteen small pedicelled suckers, in two rows, on the inner 
surfac (a,b,c,d). ‘These suckers have horny rings, denticulated on one 
side. In the female there is a special thickened organ (s) in the form of 
a horseshoe on the inner ventral surface of the buccal membrane. This 
in the breeding season serves for the attachment of the spermatophores 
by the male. 

The muscular pharynx (fig. 4, e, f) containing the jaws can be pro- 
truded its whole length. The inner buccal membrane (jf) or sheath 
inclosing the beak (m) has a prominent, thickened, radially wrinkled 
and puckered anterior margin. On the ventral side the pharynx bears, 
externally, two thin chitinous plates, not connected with the jaws. The 
points and exposed edges of the beak are hard and black, becoming dark 
reddish brown farther back; the ale and gular and palatine lamin are 
thin anc pale yellowish or light amber-color, in alcoholic specimens. 
The upper mandible (Plate XX VIII, figs. 5, 5.a, var. pallida) has a sharp, 
strongly incurved point; cutting edge regularly curved, with a triangular 
notch at its base, followed by a prominent triangular tooth on the alar 
edge, beyond which the edge is nearly straight, but recedes somewhat. 
Lower mandible with a sharply incurved point and sinuous cutting 
edges, which have a slight tooth below the middle and only a slight 
rounded notch at base, which passes gradually into the very oblique and 
receding alar edge. The bilobed palate is covered with a chitinous mem- 
brane, which bears transparent, small, sharp, recurved denticles. 

Radula with pale amber-colored teeth and thin transparent borders. 
The median teeth (Plate XX VIII, figs. 6-8) are broad, with a long, acute 
median denticle, and a shorter, curved, and less acute lateral one, on each 
side; the inner lateral teeth (b) are short, strongly incurved, with a 
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longer, acute central denticle and a smaller outer one, and with the inner 
angle of the base slightly prominent; the next to the outer lateral teeth 
(fig. 6, c) are much longer, broad, tapered, curved, acute; the outer 
teeth (fig. 6, d) are longer, more slender, more curved, triquetral, and 
very acute, with a large basal lobe. A row of thin, distinct, roundish 
scales (fig. 6, e) forms a border outside the teeth. 

The pen (Plate X XVII, figs. 1-4) is thin, translucent, pale yellowish 
in fresh specimens, but brownish or amber-color in alcoholic specimens. 
It has a short, narrow, anterior shaft and a long, very thin, lanceolate 
blade, which is concave beneath, especially posteriorly, for the edges 
curve downward, but are not involute; the posterior tip is acute, a little 
thickened, and slightly curved downward, so that the posterior end is 
shaped something like the forward part of an inverted shallow canoe; 
the cavity at the extreme tip is slightly decked over in large specimens. 
In the male (fig. 4) the pen is relatively longer and the blade narrower 
than in the female. The extreme anterior end is thin and flexible, and 
rather sharply and abruptly pointed, being shaped like a pen; the shaft 
is rather stiff, with a strong, regularly rounded keel, convex above and 
concave beneath; outside of the keel the marginal portion curves out- 
ward and then upward, so that its convex surface is below, and the 
edge slightly turns up. The shaft, with its central keel and marginal 
ridges, extends to the posterior tip of the pen, decreasing regularly in 
width beyond the commencement of the blade. The blade is at first | 
very narrow, and gradually increases in width; it is marked by numer- 
ous slightly thickened ridges, which diverge from the central line as 
they extend backward; the edges are very thin. ; 

In the larger males the proportion of the greatest breadth of the 
blade to the total length of the pen varies from 1:7.50 to 1:9.36. In the 
females it varies from 1:5.60 to 1: 6.10. 

The following description of the colors was made from a freshly caught 
adult male specimen (1 G), takén in New Haven Harbor, May 18, 1880. 

Upper surfaces of the body, head, and caudal fin thickly covered with 
rather large chromatophores, which are mostly rounded or nearly cir- 
cular, except along the middle of the back, where they are more crowded 
and darker, and mostly have a long-elliptical form (perhaps acc)\dental). 

The chromatophores, when expanded, are light red to dark lke-red, 
varying to purplish red and pink; when contracted to smali points, 
they become brownish purple. 

On the head, behind the middle of the eyes, and toward the margin 
of the caudal fin, the spots are smaller and less numerous, the injerven- 
ing bluish white ground-color showing more largely. Over mostof the 
dorsal surface the chromatophores are arranged more or less evidently 
in circular groups; usually the central chromatophore is a large, round, 
dark-purplish spot; this is surrounded by a circular space of whitish 
ground-color, and by a circle of roundish chromatophores, mostly of 
different shades of lake-red and pink, and a deeper lying circle of pale 
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canary-yellow ones. On the lower side they are so thinly scattered 
that they leave much of the translucent bluish white ground-color visi- 
ble between them; along the median ventral line the spots are more 
numerous, producing a distinct median stripe. The caudal fin is clear 
bluish white beneath, and very translucent, becoming almost transparent 
near the margin. 

Exposed part of the siphon similar to the ventral surface of the body, 
but with the spots more sparse, and mostly disappearing near the margin 
and at the base; lower side of the head, in front of the eyes, sparsely 
spotted. Outer and upper sides of the upper arms and outer surfaces 
of the ventral pair similarly, but somewhat more densely, specked ; both 
sides of the ventral arms and lower sides of the lateral arms pinkish 
white and unspotted. Tentacular arms pale translucent, bluish white, 
with the outer surface, except at base, rather thinly specked with small 
purplish chromatophores; the inner surface and upper side of the tip 
and the suckers are translucent white; rings of suckers white. 

On the inner surface of the dorsal and lateral arms, between the 
suckers, there are a few large chromatophores, and a double row of them 
runs out obliquely on the muscular thickenings of the marginal mem- 
brane, alternating with the suckers, on each side; suckers pure trans- 
lucent, bluish white (becoming yellow or brown in alcohol). 

The pupils of the eyes are deep bluish black; on the upper side they 
are encroached upon by a sinuous downward extension of the iris, 
which is silvery or pearly white, with brilliant, green, opalescent reflec- 
tions at the upper margin. ; 


‘ Sexual differences. 


The sexes differ to a considerable extent in proportions. If we com- 
pare specimens of equal length, the female will have the body relatively 
stouter and less tapered posteriorly than the male; the head is decidedly 
larger;* the arms are longer; the suckers are usually distinctly larger, 
especially those of the tentacular arms. But if we compare specimens 
having the head and arms of equal size, the male will be found to have 
a decidedly longer, more slender, and more tapered body, and a some- 
what longer and narrower fin. (See Table B, for comparative propor- 
tions.) 

In the adult male the circumference of the head to the mantle-length 
usually varies from 1:2.55 to 3.45, averaging about 1:3.10; in the female 
from 1:1.75 to 1: 2.45, averaging about 1:2.25. 

The ratio of the breadth of the fin to the mantle-length, in the male, 
varies from 1:2.12 to 1:2.45, averaging about 1:2.25; in the female, from 
1:1.70 to 1:2.12, averaging about 1:1.90. 


*Some of the nominal European species of Loligo, that have been based on the 

smaller size of the head, arms, and suckers, are probably only the males of the common 

species. The sexual variations in this genus have apparently been very imperfectly 
understood by European writers generally. 
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The ratio of the diameter of the largest tentacular suckers to the 
mantle-length varies, in the male, from 1:50 to 1:90, averaging about 
1:65; in the female it varies from 1:36 to 1:54, averaging about 1:45. 

The proportion of the length of the dorsal arms to the mantle-length, 
in the male, averages about 1:3.50; in the female about 1:2.75. 

The pen of the female is relatively broader and shorter than that of 
the male (see Table A). 

The best and most positive external characters for distinguishing the 
sexes are the hectocotylized condition of the left ventral arm of the 
male, near the tip (Plate XXVI, figs. 3, 3 a), and the presence, in the 
female, of a horseshoe-shaped sucker, or place for attachment of the 
spermatophores, on the inner buccal membrane, below the beak (fig. 4, 
s,) These characters, however, are not present in the very young indi- 
viduals, and in those with the mantle two or three inches long they 
appear only in a very rudimentary state.* 


A.—Sexual variations in the pen (measurements in inches). 


i 
| dP. |G 9V.|F10V.| S W.| QE. | 9 EE.| 917V.) 9 An. 
—-  —————} , 
Benet OE POlpse= ses ae eee 10.50 | 10.20 9.55 8. 50 7.75 7. 65 7.55 7.50 
Length of shaft: 42.52.52 ¢...-2.2-i¢ 1.40 2.10 | 2.20 2. 00 2. 00 1.10 1.50 1.50 
Length of blade. -- nos s 2s en = ae 9.10 8.10 7.35 6. 50 5.75 6.55 6. 05 6. 00 
Breadth of shaft ..----.-..:-.....-- - 50 | - 35 +40 - 40 15 . 38 -35 .35 
Breadth of blade:.- 22-20. sina - <a 1. 40 1.15 1. 02 - 98 1. 00 1. 35 1.25 1.30 
PROPORTIONS. 
Greatest breadth to length.-.-.... Ls 7. 50 8.86 | 9.36 8. 67 7.75 5. 66 6. 04 5. 76 
| 


The specimen marked Anis from Cape Ann, Mass. (var. borealis); that marked 2 E is var. pallida, 
from Astoria, N. Y.; the rest are from Vineyard Sound, Mass. 


The adult males have the left ventral arm conspicuously hectototy- 
lized (Plate XX VI, figs. 3, 3a) by an alteration and enlargement of 
the sucker-pedicels and a decrease in the size of the cups of the suckers, 
some of which usually disappear entirely, especially in the outer row. 
The modification commences at about the 18th to 20th sucker, by the 
swelling of the bases of the pedicels; on succeeding suckers this rapidly 
becomes more marked, and the swollen bases of the pedicels become 
more elongated and gradually become compressed transversely, while 
the size of the cups rapidly decreases till at about the 28th to 30th they 
are very minute and rest at the summits of the large, flattened, acute- 
triangular supports; from the 30th to 35th the cups usually become 
mere rudiments, or disappear in large males; beyond this the cups 
again grow larger and the pedicels decrease in size, till the small suckers 
become normal on the tip of the arm. About twenty-five to thirty of 


* Professor Steenstrup formerly advanced the opinion that the males of Octopus and 
other genera of Cephalopods were provided with the hectocotylized arm from the first, 
but this we have not found to be the case. The hectocotylized condition of the arm in 
Loligo is developed in proportion to the development of the internal sexual organs, 
and is first distinctly noticeable in the larger of the young ones taken in autumn, and 
in the spring in the young ones that have survived their first winter. 
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the suckers of the outer row are thus modified in the larger males. Of 
the inner row a somewhat smaller number of suckers show distinct al: 
teration, and these are less extensively altered; their pedicels are 
swollen and their cups reduced, but not to so great an extent, and 
usually none of the cups are entirely absent. 

In young males, with the mantle about 70™™ to 90™™ (young of the 
previous year, or perhaps of the first year, when three to five months 
old), these modifications of the suckers began to appear, at first very 
indistinctly, by a slight enlargement of the bases of the pedicels and a 
scarcely noticeable decrease in the size of the cups. In specimens with 
the mantle 100™™ to 130™™ long (probably young of the previous year, 
nine months to a year old) the modification of the suckers, though much 
less marked than in the adults, is sufficiently distinct, the pedicels having 
become distinctly longer and stouter, while the cups are evidently re- 
duced in size, but none of them are abortive in such specimens. 


Loligo Pealei var. borealis Verrill. 
Plate XXVII, figure 1 (pen). Plate XXXII, figure 2 (anatomy). 

Since describing this variety, I have had opportunities to examine 
a much larger series of specimens from Cape Ann. These show very 
plainly that this form passes by intermediate gradations into the typical 
form, so that it cannot be considered as anything more than a local or 
geographical variety. The differences in the proportion of the fin to 
the mantle, noticed in the original specimens, do not hold good with a 
larger series. The only varietal character of much importance is the 
relatively smaller suckers, and this is much less marked in most of the 

‘later examples than in the former ones, and is a character that varies 
greatly in the specimens from every locality.* 

In the original specimens the ‘pen’ (Plate XX VII, fig. 1), while having 
the general form of that of Z. Pealei, tapers more gradually anteriorly, 
and has a narrower, more tapered, sharper, and stiffer anterior tip. 
The variations in proportion are sufficiently indicated by the measure- 
ments given in Tables A, B, and ©, in which those specimens designated 
as 2 G to 5 G were measured while fresh. The one marked An ? is 
from the lot originally described as variety borealis, and illustrates the 
abnormally small size of the suckers. 


Loligo Pealei var. pallida Verrill. 
Plate XXVIII, figures 1-7. Plate XXIX, figure 1 (anatomy). 

This geographical variety or subspecies is distinguished from the 
typical form chiefly by its shorter and stouter body in both sexes, its 
broader and larger caudal fin, and the larger size of the suckers, es- 
pecially those of the tentacular club. 

The caudal fin is broad-rhomboidal, often as broad as long, or even 

*Probably those with abnormally small tentacular suckers are instances in which 
the arms, the clubs, or the suckers have been lost and afterwards reproduced, as ex- 
plained below. : 
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broader than long in adult specimens. The ratio of the breadth of the 
fin to the mantle-length in the larger specimens (with mantle 150™™ to 
225" Jong) is, in the males, from 1: 1.75 to 1: 2.00, while in L. Pealet, 
of corresponding size, the ratio is 1: 2.15 to 1: 2.30; in the females of 
var. pallida, of similar size, the ratio varies from 1: 1.45 to 1: 1.75 (see 
Tables F, G). Tentacular arms long and slender, varying in length ac- 
cording to the amount of contraction, in extension longer than ‘the body, 
the club or portion that bears suckers forming about one-third the whole 
length. In a few males the larger suckers on the middle of this portion 
are not so large as the largest on the lateral arms, but usually they are 
twice as large. In some females the principal suckers of the tentacular 
arms are very much larger than in others, and considerably exceed those 
of the males of equal length; they form two alternating rows, of eight 
to ten each, along the middle of the club; external to them there is a 
row of smaller suckers alternating with them on each side; the suckers 
toward the tips are very numerous, small, and crowded in four rows; at 
the tip there is a group of about twenty minute, smooth-edged suckers, 
in four rows. Outside of the suckers, on each side, there is a broad 
marginal membrane, having the edges scalloped, and strengthened be- 
tween the scallops by strong transverse muscular ridges; another mem- 
branous fold runs along the back side, expanding into a broad mem- 
branous keel or crest near the end. The arms of the ventral pair are 
intermediate in length between those of the second and third pairs. 

Ground-color of the body, head, arms, and fins pale, translucent 
yellowish white; the upper surface is covered with pale brown, unequal, 
circular spots, which are not crowded, having spaces of whitish between / 
them; the spots are more sparse on the head and arms, but somewhat 
clustered. above the eyes; entire ventral surface pale, with small, dis- 
tant, brownish, circular spots, which are nearly obsolete on the siphon 
and arms. The general appearance of the animal, when fresh, is un- 
usually pale and gelatinous. The pen is broad, quill-shaped, translucent, 
and amber-colored. 

A medium-sized male specimen, recently preserved in alcohol, meas- 
ured 145" from the base of the dorsal arms to the posterior end of the 
' body; length of body, 120™; length of caudal fin, 70™™; breadth of 
fin, 75"; length of first pair of arms, 42™"; of second pair, 50™™; of 
third, 60™"; of ventral pair, 53"; of tentacular arms, 150™™, (For 
other measurements, see Tables B to E.) 

Astoria, Long Island, Nov. 16 and Dee. 7, 1871 (Robert Benner). 

This form has been received hitherto only from the western part of 
Long Island Sound, where it is abundant with the schools of menhaden, 
on which it feeds. 

Reproduction of lost parts. 


I have observed in this species, as well as in Ommastrephes illecebrosus, 
numerous instances in which some of the suckers have been torn off and . 
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afterwards reproduced. In such examples new suckers of various sizes, 
from those that are very minute up to those that are but little smaller 
than the normal ones, can often be found scattered among the latter on 
the same individual. It seems to me possible that some of the speci- 
~ mens having the suckers on the tentacular arms unusually small may 
have reproduced all those suckers, or, still more likely, the entire arm. 

I have seen specimens of this species, and also of O. illecebrosus, which, 
after having lost the tips, or even the distal half of one or more of the 
sessile arms, have more or less completely reproduced the lost parts.* 
In such cases the restored portion is often more slender and has smaller 
suckers than the normal arms, and where the old part joins the new 
there is often an abrupt change in size. Probably this difference would 
wholly disappear after a longer time. 

An unquestionable and most remarkable example of the reproduction 
of several entire arms occurs in a small specimen taken off Newport, 
kh. 1, August, 1880. ‘This has the mantle 70™" long; dorsal arms, 
22mm; 3d pair of arms, 30™™. The three upper pairs of arms are per- 
fectly normal, but both the tentacular and both the ventral arms have 
evidently been entirely lost and then reproduced from the very base. 
These four arms are now nearly perfect in form, but are scarcely half 
their normal size on the left side, and still smaller on the right side. 
The left tentacular arm is only 24™™ long, and very slender, but it has 
the normal proportion of club, and the suckers, though well formed, 
are diminutive, and those of the two median rows are scarcely larger 
than the lateral ones, and delicately denticulated. The right tentacular 
arm is less than half as long (12™™), being of about the same length as 
the restored ventral one of the same side; it is also very slender, and 
its suckers very minute and soft, in four equal rows. The right ventral 
arm is only 14"™ long; the left one 15™" long; beth are provided with 
very small but otherwise normal suckers. 

In another specimen from Vineyard Sound, a female, with the mantle 
about 150™™ long, one of the tentacular arms had lost its club, but the 
wound had healed and a new club was in process of formation. This 
new club is represented by a small, tapering, acute process, starting out 
obliquely from the stump, and having a sigmoid curvature; its inner 
surface is covered with very minute suckers. The other arms are normal. 


Eggs and young. 


The eggs are contained in many elongated, fusiform, gelatinous cap- 
sules (Plate XXX, fig. 7) which are attached in clusters by one end to 
sea-weeds or some other common support; from the point of attachment 
they radiate in all directions. These clusters are often six or eight incheg 
in diameter, containing hundreds of capsules, which are mostly from two 


_ * Perhaps the Dosidicus Eschrichtii Steenstrup is only an Ommastrephes or Sthenoteuthis , 
which had lost and partially reproduced the tips of all the arms. At any rate, no 
sufficient characters have been given to distinguish it generically. 
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to three inches long and filled with numerous eggs, the number varying 
from 20, or less, up to about 200. The transparent eggs are arranged, 
in the well-formed capsules, in six or more rows, and are so closely 
crowded that they touch each other and often take’ polygonal forms, 
especially when preserved. 

How many of these capsules are deposited by one female is very un- 
certain. Probably several females are concerned in the formation of 
the larger clusters. The eggs are mostly laid in June and July, but 
many are laid in August, and some even in September. By the 11th of 
June, in the vicinity of New Haven, many of these eggs contain em- 
bryos in advanced stages of development (Plate XXX, figs. 1,2). The 
embryos, before hatching, can swim around inside the eggs. 

These embryos are very beautiful objects to observe under the micro- 
scope. 

Even at this early period some of the chromatophores are already 
developed in the mantle and arms, and during life, if examined under 
the microscope, these orange and purple vesicles can be seen to contract 
and expand rapidly and change colors, as in the adult, but the phenomena 
can be far more clearly seen in these embryos owing to the greater trans- 
parency of the skin. In the young the chromatophores are very regu- 
larly and symmetrically arranged on the arms, head, and mantle. At 
this stage of development the eyes are brown. In these embryos a 
remnant of the yolk-sac (y) appears to protrude from the mouth, but it 
is really connected with the space around the mouth and pharynx, and 
into this it is eventually absorbed. 

The more advanced of the embryos were capable of swimming about, 
when removed from the eggs, by means of the jets of water from the 
siphon (s), which is developed at an earlier stage. The arms (a/-a/’”’) 
are then short, blunt, very unequal, with few minute suckers; the dorsal 
arms are very small, while those of the 2d and 3d pairs are successively 
longer, and have distinct suckers; the tentacular arms (a/”’) are longer 
and larger than any of the others, and have larger suckers, which 
already, in some examples, can be seen to form four rows, but in this 
stage the peduncular part of these arms is short; the ventral arms (a'’’’) 
are about as long as the 2d pair, and bear several suckers. The mantle 
(m) is short, and the caudal fins (f/) are very small, short, lateral, and 
separately attached to each side of the blunt posterior end of the body, 
thus recalling their adult condition in Rossia. The eyes (e) are large 
and prominent; the rudimentary beak (d) and odontophore (1) are dis- 
tinetly visible. The two otoliths (0) are very distinctly visible, as 
highly refracting ovate bodies, above the basal part of the siphon, one 
on each side. The ink-sac (7), attached to the rectum (t), is conspicuous 
on account of its dark color; the gills (g) are provided with a small 
number of transverse processes; the heart (2) and the branchial auricles 
(h’ h’') are easily seen while they continue to pulsate. The pen exists 
only in a rudimentary condition, as a thin cartilage. 

During July and August the young (figs. 3-5), from less than a quarter 
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of an inch to an inch or more in length, swim free at the surface, and may 
often be taken in immense quantities with towing nets. They were par- 
ticularly abundant in the summers of 1871 and 1873, in Vineyard Sound. 

These young squids are devoured in inconceivable numbers by fishes 
of many kinds, and also by the adult squids of the same species, and 
by the larger jelly-fishes, and many other marine animals. The larger 
sizes, and even the adults, are also greedily devoured by blue-fish, black- 
bass, striped-bass, weak-fish, mackerel, cod, and many other kinds of 
fishes. Therefore, these ‘‘ squids” are really of great importance as food 
for our most valuable market fishes. They are extensively used as bait 
by the fishermen. 

Rate of growth. 

Tam not aware that any definite information has hitherto been pub- 
lished as to the rate of growth or length of life of any of our Cephalo- 
pods. By some writers it has been stated that the squids are all annual, 
but this seems to be a mere assumption, without any evidence for its 
basis. 

Therefore, I have, for several years past, preserved large numbers of 
specimens of the young of Loligo Pealei, collected at different seasons 
and localities, in order to ascertain, if possible, the rate of growth and 
the size acquired during the first season, at least. One of the following 
tables (1) shows some of the data thus obtained. 

There is considerable difficulty in ascertaining the age of these squids, 
owing to the fact that the spawning season extends through the whole 
summer, so that the young ones hatched early in June are as large by 
September as those that hatch in September are in the following spring. 
Owing to the same cause, most of the large lots of young squids taken 
in midsummer include various sizes, from those just hatched up to 
those that are two or three inches long. They are often mixed with 
some of those of the previous year, considerably larger than the rest. 
Earlier in the season (in May and the first part of June), before the first- 
laid eggs begin to hatch, the youngest specimens taken (60™™ to 100™™ 
long) are presumed to belong to the later broods of the previous autumn, 
while those somewhat larger are believed to be from earlier broods of 
the previous summer, and to represent the growth of one year very 
nearly. 

Taking these principles as a guide, I have arrived at the following 
conclusions from the data collected : 

1. The young squids begin to hatch at least as early as the second 
week in June, on the southern coast of New England, and continue to 
hatch till the middle of September, and perhaps later. 

2. By the second week in July, the first hatched of the June squids 
have grown to the size in which the body (or mantle) is 30™™ to 48™™ 
long; but these are associated with others that are younger, of all sizes 
down to those just hatched. They begin to show a disposition to go in 
“schools” composed of individuals of somewhat similar sizes. 

3. By the second week in August, the largest June squids have be- 
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come 50™ to 68™™ in length of body, and the later broods are 5™™ to 
30™ long. As before, with these sizes occur others of all ages down 
to those just hatched. It should be observed, however, that in those of 
our tabulated lots taken by the trawl the very small sizes are absent, 
because they pass freely through the coarse meshes of the net. 

4, By the second week in September, the June squids have the mantle 
60"™ to 82™™ long. All the grades of smaller ones still abound. A few 
larger specimens, taken the last of August, and in September, 84™™ to . 
110™™ long, may belong to the June brood, but they may belong to those 
of the previous autumn. 

5. In the first week of November, the larger young squids taken had 
acquired a mantle-length of 79™™ to 85™™, but these are probably not 
the largest that might be found. Younger ones, probably hatched in 
September and October, 8™™ to 20™™ in length of body, occurred in vast 
numbers November 1, 1874. The specimens taken November 16, off 
Chesapeake Bay, having the mantle 40™™ to 70™™ long, probably belong 
to the schools hatched in the previous summer. 

6. In May.and June the smallest squids taken, and believed to be 
those hatched in the previous September or October, have the mantle 
62™™ to 100™™ long. With these there are others of larger sizes, up to 
152™™ to 188™™, and connected with the smaller ones by intermediate 
sizes. ‘All these are believed to belong to the various broods of the 
previous season. In these the sexual organs begin to increase in size 
and the external sexual characters begin to appear. The males are of 
somewhat greater length than the females of the same age. 

7. In July, mingled with the young of the season, in some lots, but 
more often in separate schools, we take young squids having the mantle 
75™™ to 10u™™ long. These we can connect by intermediate sizes with 
those of the previous year taken in June. I regard these as somewhat 
less than a year old. 

8. Beyond the first year it becomes very difficult to determine the age 
with certainty, for those of the first season begin, even in the autumn, 
to overlap in their sizes those of the previous year. 

9. It is probable that those specimens which are taken in large quan- 
tities, while in breeding condition, during the latter part of May and 
in June, having the mantle 175™™ to 225™™ long in the females and 200™™ 
to 275"™™ long in the males, are two years old. 

10. It is probable that the largest individuals taken, with the mantle 
300™™ to 425™™ long, are at least three years, and perhaps, in some cases, 
four years old. Thevery large specimens generally occur only in small 
schools and are mostly males. The females that occur with these very 
large males are often of much smaller size, and may be a year younger 
than their mates.. 

11. When squids of very different sizes occur together in a school, 
it generally happens that the larger ones are engaged in devouring the 
smaller ones, as the contents of their stomachs clearly show. Therefore, 
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it is probable that those of similar age keep together in schools for 
mutual safety. 

12. Among the adult specimens of var. pallida, taken November 16 
and December 7, at Astoria, there are several young ones, from 75™™ to 
120™™ in length, with rudimentary reproductive organs. These may, 
perhaps, be the young of the year, hatched in June. 


Distribution. 


This species is found along the whole coast, from South Carolina to 
Massachusetts Bay. 

It is the common squid from Cape Hatteras to Cape Cod. In Long 
Island Sound and Vineyard Sound it is very abundant, and is taken in 
large numbers in the fish-pounds and seines, and used to a large extent 
for bait. It is comparatively scarce, though not rare, north of Cape 
Cod. The young were trawled by usin many localities in Massachusetts 
Bay, in 1878. Large specimens were taken in the pounds at Province- 
town, Mass., August, 1879. It was taken in considerable quantities, in 
breeding condition, in the fish-pounds at Cape Ann, near Gloucester, 
Mass., May, 1880 (var. borealis). It has not been observed north of 
Cape Ann. Its southern limit is not known to me, but it appears to 
have been found on the coast of South Carolina. 

In depth, it has occurred from low-water mark to fifty fathoms. The 
eggs have often been taken by us in the trawl, in great abundance, at 
many localities along the southern shores of New England, in five to 
twenty-five fathoms. 

It is known to be a very important elements in the food-supply of the 
blue-fish, tautog, sea-bass, striped-bass, weak-fish, king-fish, and many 
other of our larger market fishes. 

In the Gulf of Mexico this species appears to be replaced by another 
species (Loligo Gahi D’Orbigny). Of this we have several specimens, 
collected on the west coast of Florida, at Egmont Key, near Tampa 
Bay, by Col. E. Jewett and Mr. W.T. Coons. This species is closely 
allied to L. Pealei, but has a\more slender form, with the caudal fin 
shorter and narrower in proportion to the length of the mantle. The 
pen has a shorter and broader shaft, and a narrower and more oblong 
blade, which has parallel, thickened, and darker-colored portions be- 
tween the midrib and margins (Plate X XVII, fig. 5). The tentacular 
suckers have their horny rings more coarsely and equally toothed, there 
being only a partial alternation of larger and smaller teeth. 

Along our southern coast, from Delaware Bay to Florida, a much 
shorter and relatively stouter species (Loligo brevis Blainy.) occurs, which 
might be mistaken by a careless observer for the present species. In ad- 
dition to its shorter body, it has very different large tentacular suckers, 
with the teeth on the horny rim coarser and all of similar form and size. 
Its pen is also shorter and relatively broader, and different in strueture 
(Plate XX XT, figs. 4-6). 
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*(voyour ur spuamainapam) '0.f ‘y)mo46 07 anp ‘vpyppd ‘una fo sapvuaf fo suoyvriipa buyvajeng)t 94900 —* 


Vineyard Sound.. 
Do 


Newport, R. I 


Narragansett Bay..| 8..-...-. Aug. 6 
Off Newport, Rok: 16226.4.)) Aub 7 
pe EL er 16-19....| Aug. 12 
as Point Judith, 
Sec nlataiena els 16....3:.) Ang, 13 
Pay aE AOS TON see. ug. 14 
Narragansett Bay..| 4-12...-. Aug. 16 
Off Buzzard’s Bay... 7 ER SS Aug. 17 
Narragansett Bay..| 6........ Aug. 23 
Off Block Island...) 13....... Aug, 24 | 
Doseca-cec62 ce = Ma 3 Aug. 27 
se alas Bay--| 14.5 --22. Aug, 31 
entanstainra ofelaietes 3-6......| Sept. 1 
pe Cuiyiank Isl- 
oo Saesetesese 17......-| Sept. 3 
North latitude 39° 
48’ 30’, west lon- 
itude 70°54’... .. 252... 2% - Sept. 13 
Off Block Island.-.|.......... Sept. — 
Off Chesapeake Bay} 18..-..... Nov. 16 
VARIETY BOREALIS.| 
1878. 
Beate panctie Bay Re Aug. 29 
40) ee Sept. 16 
ree Sept. 21 
43-) ee. Sept. 26 
1879. 
ib Dae ae Sept. 9 
CVS Sept. 26 
----| Shore..-.| Oct., 80 


{In last column ad.—=adult; br. = ee in. =length of mantle in inches; j. or juv.=young 


lg. =large.] 
No. | Locality. Fath. When collected. | Received from— Syectens ar 
| TYPICAL VARIETY. 
New Haven, Conn...|.......... A867. snc cba sce oe 2. 4.|) My Hopes)... 0. lo. 
mine nOO cme cidcdagy = bo ahaa rob abe!| tele Re Re Cee eRe ee emits G. H. Perkins .-| 1 ¢. 
Near New Haven...| Shore 1876 Ye feeds ne te 3 A. E. Verrill....} 4 ad. 
Bakeries as| 02 PCS Ee See aS 2 10'S. pe ee ae Re Be SE pom je bia oO. c ys tt do 4ad. 
CES SoS eles GD Patras = amis Sain a G0)... | 1876p tee ee ese ee |e BC ok Ee ae 6ad. 
i ¢ Ae eee New Haven Harbor.|...do ....| May ia Ti: a ---do Secatvelo Lig. br 
Long Island ........|... 0’ .....|..- kee eee eee eee eie C.C C. Byrne ioe 1 juv. 
a',b',o0 ....| Noank, Conn........ «¢-G0\.:...| 1874) Soapemep ener cues U.S. Fish Com..| ¢ 3 large. 
“SOY SSS ea ee = 3-4...... | August 5, 1874......|.--- Cs Re a 4 juv. 
OU co n.a\sn ae 6-8...... August 94, 1874.....|...- NG) ate ee a 8 juv. 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. [154] 


I.—Table to illustrate the rate of growth of Loligo Pealei, young. 


Locality. Depth. Date. 
1875-76. 
Surface .| July 7 


J.—Loligo Péalei. 


Specimens exainined, mostly adult. 


| 2= 32-46: 


Length of mantle, in millimeters. 


Young of the year. 


500 + =10-30 
200 + = 15-35 
26 = 27-52 
18 = 23-50 


10 =75-100™™, 
| 9=70-100. 


38= 25-50: 2—55-63 ....-. 
80 = 26-45: 10—-47-72.. | 2 9 = 125-150: 1 f =175. 
== 45-B0E a ciawee oc cigs a -| 2125-138. 
i eS Se oes be site (lees bes oF 
4= BR TO} cep eet a -| 4112-125. 
1000 = 8-20: 3 = 75-82 | pee et et" 


5—= 45-50 
54— 15-33: 49 — 32-44: 5 — 50-62. 
90 — 15-25: 15 —30-40 


60 = 17-38: (20 38+55....:. cea-s- 
133 = 16-33: 8 = 38-44. ...--...-. 


| 33 = 23-55: 14— 50-70: 3 = 75-82 


ee ee 


= 70-80 


23 = 32-50: 4—= 56-58: 1=— 82... 


eee ee eee err 


-.| 3 = 159-188, 
| 80 — 62-100: 10—100-152. 


5= 67-80: 1= 95. 
3= 84-100. 


b= J455, 2102. 
3 = 83-95. 


19 =110. 


-| 2180-140 


To illustrate distribution, §c. 


Young of previous year. 


| 389-108: a= 120-165. 


2 == 86-87: 2 9 = 105-112. 
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J.—Loligo Pealei—Continued. 


No. Locality. Fath. When collected. | Received from— | 5Pecimens, sex 
. and number. 
TYPICAL VARIETY— 
. Continued. 
vmeyert Sound, | Shore...| July and Aug., 1871.) U.S. Fish Com...) 72 ad. 
ass. 

“deo see tueutes feat 5B. cc2-5 Rie te ee By eG als ak ere ae 30 ad. 
Menemsha........-. Shore. -- August, TOT asksentes V.N. Edwards..| f 1: 9 2. 
Vineyard Sound .-...|...do ....| July and Aug., 1875.| U.S. Fish Com..| 7 ad. 
yasOtnese anleee4 --| 5-12..... July 12-26, 1875. Bost UO) sa atoee eee Eggs and juv. 
Sect) os55 sc oeoc dB oR 5-16..... Angust 4, 5, 1875 cules. go Sic eae nie, juv. 

secdtlsressedsoagoace 6-20..... September aBeGes |e fda eset e 5 juv. 

ae Oh 2 teehee react Shore ...| October 13, 1875. .... Vis x. Edwards. .| 83=5-7.5in. 

Jn siecnaacne Leonie cabcasaranee ---do ....| October 14, Iba ee Ai BAO) cee fs 3= 5-7 in. 

OO LBs: SIRO ses sche sac sdots SrdOr see 22's 255) hist O)i.est.ctees 3 5 large 

pei 5, LGR ee Cae pido <ti,| October 20, leith... 2:17.5-do.c¢nc.--2.- 5=4-5 in 

widows sihe AA _..do ....| November 1, 1875..-.|....do ........-.. 1=6 in. 

soeHi® Racronseeceaee ...do ....| April 30, 1870,<2-: ERC OSE Se Semen gf 10: 93. 

Spd eee sk oem omne ---do ....| May 15, MA76 42505. ae BP AONeArer as fiche: 3=6-7 in. 

DW <5... Sco 1) Petnatoacoseon ; ---d0 .=--| Mayand June, 1876-.|... do --......-.- 3 15: 9 4ad. 

WS LRELONS eh atta scee .--do ....| June 3, 1876...... SAEs Goes 3s 2 .--| 63 =5-6in. 

>. GIN GY Sane A) Beer ee erent a5. Ojos June 6, 1876 Ae ats Ee UN 5 cee 3 3 large. 

PAE Haha bres QO sa he atat arate l= oe a= GO). 4a (OMNO, VOT Oks animate See ipgectil Diner eae. 39 ad.: 2 12. 

VECO Wie le GO seekers -- do ....| May 28, 1880 ........ eee i) asses aSe Ee od 48: 9 12 br. 
Narragansett Bay. S| SECURE TT COOOL noone teeettade ane | Samuel Powell.., 10 ad. 

DAIS SB Fen Hyannis, Mass...... eed Olas PATO St OSU: nee oa See ee eee ne cee od lvery lg. 
Narragansett Bay...|...do ....| July 27, 1880........ U.S. Fish Com..| 6 j.=3-3.7 in. 
Off Newport, R.I...| 16-26....) August 7, 1880...... SC ES BAe 5 j. =3.5-6.5 in. 
peat oie Judith, oes August 14, 1880..... salides. 2 att Pose 2 j.=1.1-1.4 in. 
Off iOuttyhunk Island a gat ee September 3, 1880...|....do ......-.-.. 2—5.1-5.5 in. 
South of Block Island) 252...... September 13, 1880..|....do_.....-...- -| 14juv. 

Off Chesapeake Bay.| 18-....-.- November 16, 1880.. Z. L. Tanner. 82 juv. 
VARIETY BOREALIS. 

An.1-3 g...) Annisquam, Mass...| Shore...| July, 1878.....-..--- AS Hyatt. cen Ooo adr 
Gloucéster, Mass: --./:..do... 2). 2.do .......5..2..5: A.E. Verrill....| 2 juv. 
Massachusetts Bay.| 47..-..--. September 21, 1878..| U.S. Fish Com. .-| 11juv. 

Off Cape Cod.-.-...--- BD ics 8 mina tember 26, BPD .cidojeck 32ers 
Provincetown, Mass} Shore... x a Cy Oa oaaeed J. H. Blake..... 3 large. 

2G-15G...| Cape Ann, Mass....|...do.... May 18, 1880 A. H. Clarke... a od br. 
(Cine GHSwRAE Bec yeas October, 1880 CU Of Sere ere : 9 3juv. 
“Salem, Mass .:-- 22. zt it ie Seal Te es se a ‘J. i. Emerton.. g F Q 2 ad. 
VARIETY PALLIDA 

RZ cee Astoria, N. Y.--..-.- Shore ..| Nov. and Dec., 1870..| Robert Benner..| 317: 2 9. 

(SE eee ROO ge see eases aii aad one Cm caee a. ek alle: Gi dO ans ke cadres o 2 20 ad. 

Be Ua reine Deen OM cee sce se cee Ve dO See. = Gott <2 se eebs: bGO Be sates at co @ ad. 
Sree Ree Harbor, |-: do --2-) 72s. .- 2... =. =~ ‘A. E. Verrill..-.) 1, bass stom. 

K.—Specimens examined. Eggs and recently-hatched young of Loligo Pealei. 
Locality. Fath. | When collected. Received from— Eggs.or embryos. 
Near New Haven..| Shore ...| June 19, 1871... | J. E. Todd...-.......--. Well developed. 
~ Vineyard Sound ..-.| 5-10..... July, Aug., 1871.| United States Fish Com.| All stages. 

Long Island Sound.| 4-8...... August, 1874....|...--- Uo) face Pesaro eee Well developed. 

Fisher’s Sound..... Surface .| July 28, 1874....|....-- Or. soto ae eeenseaek Just hatched. 

Nantucket Sound-..| 8-12..... July 26, 1874....|...... ont feces. sete ae Partly developed. 

Vineyard Sound..-.| 8-16..... August 5, 1875..|...... Op ee eee eee Do. 

July, Aug., 1875. |...-.. domi aseet peers All stages. 
Septs6plero.—. alee. 0\- steceee eee New laid. 

Near New Haven ..| Shore-..| June 11, 1880.-..| S. I. Smith..-.......... Near hatching. 

Off New Haven ....|....--..-. August 3, 1880..| J. F. Fowle. ..-.--...... Half developed. 

Gardiner’s ey saa hens tastes June 28, 1880..-.| Schooner G. H. Bradley.| New laid. 

Off Newport, R. I..| 8.--.-.-- August 6, 188)..| United States Fish Com.| Fresh and well developed. 

Linen asbGaane 22-26....) August 7, 1880..|...-... do .| New laid and hatching. 
1)" OE Se Seren 2 CCE ELS August 16, 1880.!...... do --| New hoe and partly de- 
velo 

Narragansett Bay..| 6.....-.- August 23, 1880.|...... Gos eet eeepc: presh taid. 

iD enor eee us ae August 31, 1880.|....-. AO e etd wee Partly developed. 

Buzzard’s Bay ..... rere eae August 26, 1881.|...... is) ae Rae ae Just hatching. 
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Notes on the visceral anatomy of Loligo Peale. 
(See Plate XX, fig. 2; Plate XXIX, figs. 1-3a; Plate XXXII, figs. 2, 3.) 


The gills (g) are large and highly organized in this species, although 
considerably smaller than in Ommastrephes. The bases of the gills (g) 
are situated somewhat in advance of the middle of the mantle-cavity, or 
branchial chamber, and their tips, in fresh specimens, extend forward 
nearly to the base of the siphon (/). The branchial chamber is separated 
from the visceral cavity by a thin translucent membrane (the so-called 
peritoneal membrane), through which there are two circular openings 
(w), one a short distance in advance of the base of each gill; through 
these the secretion of the urinary organs (r,7’) is doubtless discharged. 
Internally the visceral cavity is divided into several compartments by 
folds of thin membrane. The largest of these chambers contains the 
stomach and .its cecal lobe (8S, 8S’). When the branchial cavity is 
opened on the ventral side, as in Pl. X XTX, fig. 1, and the thin mem- 
branes covering the viscera are removed, the renal organs (7, 7’) are 
seen as large and conspicuous organs, especially if the venous system 
has been injected with a colored fluid, These organs are mostly situ- 
ated close around the heart, above, below, and in front of it, but two 
of them, in the form of pyriform glands (7’, 7’), which are firmer and 
have a more compact structure than the rest, extend along the pos- 
terior vene-cave. These extend forward and unite with the two 
elongated, saccular organs (7, 7), Which extend across the ventral side of 
the heart and the bases of the gills, and passing farther forward, unite 
on the dorsal side of the intestine to form the anterior vena-cava; 
before they thus unite each one receives a vein from the intestine (7’’) 
and gives off a large sacculated vessel, or branch, which, passing 
upward along the sides of the proximal part of the intestine, unite with 
two large lobulated renal sacs, which lie above and in front of the heart 
and surround the commencement of the intestine; these send tapering 
lobes backward, which receive the blood from the gastric veins; anteri- 
orly they receive the hepatic veins; laterally they receive the large ves- 
sels or pallial veins from the sides of the mantle, and also communicate 
with the branchial auricles. 

The heart (H) is a large, muscular, and somewhat unsymmetrical 
organ, varying in shape according to the state of contraction. Usually 
it is more or less obliquely four-cornered, with the right side largest and ~ 
the posterior end more or less conical. From the posterior end arises a 
large artery, the posterior aorta, which gives off, close to its origin, two 
small arteries; one of these is median and goes forward to the ink-sac 
and intestine, passing below and across the heart; the other, arising 
laterally, in the male goes to the prostate gland and other organs 
connected with it (Pl. X XIX, fig. 2, po). A little farther back the pos- 
terior aorta divides into three large arteries; one of these (0) is situated 
in the median plane, and, crossing the branchial cavity along the curved 
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anterior end of a thin, median, membranous partition, supplies the ven- 
tral and lateral portions of the mantle, sending branches both back- 
ward and forward; the other two main divisions (0’, 0’’) diverge as they 
go backward, and supply the caudal fins and adjacent parts of the 
mantle. The anterior aorta (ao) arises from the right anterior corner of 
the heart, and goes forward to the head, on the right side of the 
median line, by the side of the cesophagus. Just beyond the constric- 
tion, at its origin, it is somewhat bulbous. A short distance from its 
origin it gives off a large branch, the gastric artery (so), which sends a 
branch to the renal organs, and passes backward over the dorsal side of 
the heart to the anterior parts of the stomach, where it ramifies exten- 
sively. 

The portion of the aorta which passes along and through the liver 
gives off several hepatic arteries that supply blood to the liver, and one 
branch emerges from the liver, on the dorsal side, and.supplies the 
muscles of the neck-region. The ultimate divisions of the aorta supply 
the various organs of the head, and a large branch goes out to the tip 
of each arm, nearly in the center, sending branches to the suckers. A 
small vessel, the spermatic artery (fig. 2, go), arises from the anterior 
side of the heart, and, passing backward over the heart, supplies the 
spermary (t). 

The large efferent or branchio-cardiac vessels from the gills (bo) 
enter the anterior lateral corners of the heart, their dilated basal por- 
tion serving, apparently, as auricles. The branchial auricles (aw), situ- 
ated just behind the bases of the gills, are nearly globular, with a 
small, rounded, whitish elevation on the free posterior end; anteriorly 
they receive the blood from the sacculated divisions of the anterior 
and posterior vene-cavee, above the heart, and from the veins (2, ve’) 
coming from the lateral portions of the mantle, behind the gills, and 
they give off the large afferent vessels (bv), which go to and run along 
the dorsal side of the gills. The anterior vena-cava (vc) receives the 
venous blood from a large cephalic venous sinus * which surrounds the 
pharynx, at the bases of the arms, and is also direétly connected with 
another large sinus at the back of each eye-orbit. This cephalic sinus 
receives the blood from a large vein in the median line and near the 
inner face of each arm. The ophthalmic sinuses receive veins from the 
eye itself. Numerous small veins enter the anterior vena-cava, from 
each side, along its course, coming from the muscles of the head, neck, 
and siphon, and from the ink-sac, liver, &c. Two veins, sacculated 
posteriorly, go from the ink-sac and intestine back to the renal organs. 
A small but very distinct vein extends along the dorsal side of the 
efferent sperm-duct (p). Two large pallial veins, on each side, come 


* The greater part of the venous system can be easily injected by inserting the 
canula into this sinus, through the folds of the buccal membranes, just between the 
bases of the arms and the jaws, or between the outer and inner buccal membranes. 
It can also be easily injected through the vena-caya in the lower side of the head. 
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from the sides of the mantle (v, ve’): one of them (vc’), receiving a 
branch from the gill, runs from the anterior part backward; the other 
(v’), from the middle part forward; these unite into one trunk before 
reaching the vene-cave. The posterior venw-cave (ve'’) arise mostly 
from the caudal fins, but receive branches from the postero-lateral por- 
tions of the mantle; each one receives two large branches, one anterior 
and the other posterior, just at the point where it leaves the inner sur- 
face of the mantle. From this point they run forward, parallel with the 
two posterior arteries, and converge to the region of the heart, where 
they join the great sacculated venous vessels; along a considerable 
portion of their course they expand and become large, elongated, fasi- 
form organs (r’’), probably renal in function, but much firmer, more 
definite in form, and finer in structure than the more anterior renal 
organs. 

The gills (g) are long, triquetral, acute; in section they are nearly tri- 
angular (Pl. XXXII, fig. 3), with the free ventral sides convex, and the 
dorsal side flat or concave, except along the middle, where a thin me- 
dian membrane (d) arises from a central ridge and unites the gill to the 
inner surface of the mantle. The gills are composed of large numbers 
of thin, transverse branchial lamine (Fig. 3, a), which extend outward 
symmetrically, on each side, from the large median blood-vessels (bo, 
bv), each half of a lamina having a long ovate or elliptical outline. A 
somewhat firm central axis or column (c) gives support to the laminz 
and the large blood-vessels. The great afferent vessel (bv) starts from 
the branchial auricle and runs along the median dorsal side of the gill, 
on the inner edge of the axial column (c); another parallel venous trunk 
or sinus (v) is seen near the dorsal edge of the column. Each branchial 
leaf receives from the afferent vessel (bv) a branch (b) which runs along 
the dorsal edge, giving off at regular intervals small transverse paral- 
lel branchlets, which in turn give off minute capillary vessels along their 
sides and fade out near the ventral border of the lamella. Parallel 
with these arise small capillary efferent vessels, which join larger trans- 
verse vessels between and parallel with the afferent ones; these in turn 
join the larger efferent vessel that runs along the ventral edge of the 
lamina, and these marginal vessels pour their contents into the large 
vessel (bo) which runs along the middle of the gill on the ventral side 
and carries the purified blood to the heart. 

The alimentary tract is represented in a nearly dorsal view in Plate 
XX, fig. 2. In this figure the pharynx is shown in longitudinal section 
in a side view. The buccal membrane (bm); the pharynx withits horny | 
jaws (sm the superior, and im the inferior mandibles); the odontophore, 
(od) armed with seven rows of recurved teeth on the radula; and the 
thin chitinous lining membrane, which bears numerous sharp, scattered, 
recurved teeth, both on the palate and in the throat, have already been 
described (pp. 134, 135). The esophagus (oe) is a long, narrow, but dilat- 
able tube, having two oblong salivary glands (sg) attached to it just at the 
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bilobed anterior end of the liver (/); it then runs backward in a groove 
along the dorsal side of the liver to a point beyond its middle, where it 
passes obliquely through the liver, accompanied by the aorta (ao), and 
enters the stomach at oe’. The stomach consists of three parts, which 
are often sufficiently distinct externally when the stomach is empty, or 
nearly so, but when it is greatly distended with food (as often happens) 
the divisions almost disappear externally, and the whole becomes one 
great, long-pyriform sac. The first division (S), or “true stomach,” is 
plicated internally and has thickened glandular walls. It is supplied 
with blood by a ramified vessel, the gastric artery (so), conspicuous on 
its dorsal surface. . This lobe of the stomach is sometimes contracted 
into a firm glandular mass, strongly constricted where it joins the more 
saccular second stomach; but I have seen specimens, greatly distended 
with food, in which it was scarcely or not at all distinguishable as a lobe, 
and seemed nearly as thin and saccular as the other parts. The re- 
mainder of the stomach (S’, 8’) usually has the form of a long, rounded, 
more or less swollen, fusiform sac, tapering backward to a more or less 
acute posterior end, which reaches back nearly to the end of the body; 
anteriorly its most swollen portion is about opposite the junction with 
the first stomach and just behind the heart; from this swollen portion 
it narrows rapidly, but extends forward to the posterior part of the liver, 
above and in advance of the heart, where it gives off the intestine (h). 
The more swollen and anterior portion of this sac or second stomach (S’) 
has a glandular lining, which, in part (S”), is distinctly radially plicated ; 
and it is therefore clearly anatomically distinguishable from the thin and 
non-plicated posterior portion (S’) or ceecal lobe, which seems to serve 
mainly for the temporary storage of large quantities of food. The in- 
testine (h, h’) isa rather wide, thin tube, of moderate length, it arises from 
the anterior end of (S’’), close to the dorsal side of the heart; the anal 
orifice (h’) is provided with two slender clavate papille. The liver (I) is 
a long, rather narrow, somewhat fusiform organ, slightly bilobed anteri- 
orly and pointed posteriorly ; along about two-thirds of its length, from 
the anterior end, there is a deep dorsal groove in which the esophagus and 
aorta. are situated before they pass through its substance; the posterior 
end is undivided and pointed. 

The ink-sac (7) is a large flask-shaped, or long-pyriform, blackish sac, 
with a long tapering duct (i’) terminating just within the anal orifice. 

In the appearance and structure of the internal reproductive organs 
the sexes differ greatly. In the female (Pl. X XIX, figs.3,3a; Pl. XX XIII, 
fig. 2) the single large oviduct (od), situated on the left side, passes over 
the dorsal side of the base of the gill and terminates in a large ear- 
shaped external orifice (op) nearly surrounded by a broad membranous 
flap... The portion of the oviduct behind the base of the gill is envel- 
oped by a large, swollen, bilobed nidamental gland (Pl. X XIX, figs. 3, 3a, 
#; Pl. X XXIII, fig. 2, 2’), which is abundantly supplied with blood-ves- 
Sels, and internally is comprsed of a large number of thin, close, parallel 
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lamellae. Two very large, oblong, accessory nidamental glands (az) lie 
side by side, loosely attached, nearly in the middle of the ventral side, 
covering and concealing the heart and most of the renal organs; each 
of these has a groove along the ventral side and a slit in the anterior 
end; internally they are composed of great numbers of thin lamelle. 

In front of and partially above the anterior ends of these, and attached 
to the intestine and ink-sac, there is another pair of accessory glands (2), 
roundish in form, with a large ventral opening, and having, in fresh 
specimens, a curiously mottled color, consisting of irregular red and 
dark brown blotches on a pale ground. Their internal structure is finely 
follicular. The ovary (ov) is large and occupies a large portion of the 
cavity of the body, posteriorly, running back into the posterior cavity 
of the pen, and in the breeding season extending forward nearly to the 
heart. In the breeding season the thin convoluted portion of the ovi- 
duct (ov’) is found distended with great numbers of eggs. At the same 
time the large glands (a), around the oviduct, and the accessory nida- 
mental glands (a, xx), destined to furnish the materials for the formation 
of the egg-capsules, and for their attachment, are very turgid and much 
larger than at other times. 

The male (Pl. XU, figs. 1, 2) has no organs corresponding in position to 
the two pairs of accessory nidamental glands of the female, but the 
single efferent spermatic duct (p) occupies the same position on the left 
side as the terminal part of the oviduct of the female. It is, however, 
a much more slender tube, extending farther forward beyond the base 
of the gill, and its orifice is small and simply bilabiate. It extends 
backward over the dorsal side of the base of the gill to a bilobed, long- 
pyriform organ, consisting of. a spermatophore-sac (ss) and a complicated 
system of glands and tubes (pr, vd) united closely together and inclosed 
in a special sheath. This organ consists of the following parts: 

1. The vas-deferens (vd), which starts posteriorly from a small orifice 
(not figured) in the thin sheath of peritoneal membrane (pr) investing 
the testicle (t); it passes forward along the side of the spermatophore- 
sac, to which it is closely adherent, and throughout its length it is thrown 
into numerous close, short, transverse, flattened folds; anteriorly it joins 
the vesicule-seminales. 

2. The vesicule-seminales (fig. 2, pr, in part) consist of three large, 
curved vesicles, closely coiled together, the third one having thickened, 
glandular walls; from the latter goes a duct which unites with the duct 
from the prostate gland to form the spermatic duct. 

3. The prostate gland (pr, in part) consists of two curved lobes, which 
are closely coiled between and united to the vesicul-seminales. 

4, The spermatic duct, formed by the union of the ducts from the 
vesicule-seminales and prostate glands, is a nearly straight tube; it 
passes backward between the prostate glands and spermatophore-sac, 
close alongside of the vas-deferens (vd), to which it is closely bound 
down; it enters the spermatophore-sac (ss) near its posterior end, at an 
acute angle. 
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5. The spermatophore sac (ss) is a long, capacious, pyriform, or some- 
what fusiform, thin-walled sac, pointed at its posterior end; its anterior 
end is directly continuous with the long efferent duct (p), which is often 
rather wide at its origin but tapers to a narrow anterior end. The ter- 
ininal orifice is slightly bilabiate. 

These organs receive blood through a special artery (fig. 2, po) which 
arises from the posterior aorta just back of the heart. After reaching 
the genital organ it divides into several branches; one going forward 
along the side of the efferent duct; one to the prostate glands and 
vesiculz-seminales; one to the vas-deferens and adjacent parts. 

Specimens taken in May, in the breeding season, have the efferent 
duct and the spermatophore-saec crowded with the spermatophores. In 
the spermatophore-sac, which is then much distended by them, they lie 
closely packed in a longitudinal position with their larger ends pointing 
somewhat outward toward the surface, and can be plainly seen through 
the transparent walls of the sac. 

The spermatophores are slender, club-shaped, with the larger end 
rounded, tapering gradually to the smaller end, which is usually a little 
expanded at the tip and has a very small filament. They vary (in al- 
cohol) from 8 to 10™™ in length and 4 to 5™™ in the greatest diameter. 
They contain a coiled rope of spermatozoa in the larger end and a com- 
plicated apparatus for automatically ejecting this.rope in the smaller 
portion. 

The “testicle” or spermary (ft) is a compact, pale yellow, long, flat- 
tened organ, extending from the stomach (s) nearly to the end of the 
pen, in the posterior concavity of which it lies; a band of fibrous tissue, 
contmuous with its sheath, extends from its posterior end into the hol- 
low tip of the pen, to which it is attached. An arterial vessel, the sper- 
matic artery (Pl. XL, fig. 2, go), which arises directly from the anterior 
edge of the heart, runs along the median dorsal line of the spermary 
and sends off numerous branches to the right and left (fig. 2, ¢). This 
artery is accompanied by a spermatic vein (sv), closely united to it. 


Loligo brevis Blainville. 
Loligo brevis Blainv., Journ. de Phys., March, 1823 (t. D’Orb.); Dict. des Sci. 
- nat., vol. xxvii, p. 145, 1823. 
D’Orbigny, Céphal. Acétab., p. 314, Loligo, pl. 18, figs. 4-6 (copied from 
Lesueur); pl. 15, figs. 1-3 (orig.); pl. 24, figs. 14-19 (orig.). 
Tryon, Marine Conch., i, p. 142, pl. 52, figs. 143, 144 (after D’Orbigny). 
Verrill, Trans. Conn. Acad., v, p. 348, 1881. ; 
Loligo brevipinna Lesueur, Journ. Acad. Nat. Sci. Philad. , Vol. iii, p. 28 (with 
plate), 1824. 
Tryon, Manual Conch., i, p. 142, pl. 51, figs. 128-130 (after Lesueur). 


Plate XXI, figures 4=4c. 


A small, short-bodied species, with short rounded caudal fins, very 
short upper arms, and large chromatophoric spots. 
Body short, thick, well rounded, rather blunt posteriorly. Anterior 
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edge of mantle with a well-developed median dorsal lobe, and well- 
marked lateral angles. Fins broad transversely, short, less than half 
the length of the mantle; outer edges well rounded; posterior end very © 
obtuse. Arms all short, the two upper pairs much shorter than the two 
lower, the dorsal pair very short, considerably shorter than the upper 
lateral ones; ventral and lower lateral arms nearly equal in length. 
The dorsal arms are strongly compressed, with a well-marked, thin, 
dorsal keel; those of the second pair squarish at base, without a keel; 
those of the third pair are strongly compressed, bent outward at the 
base, and furnished with a high median keel, starting from the base, but 
highest in the middle; ventral arms triangular at base, with a wide 
membrane on the upper angle, which expands at the base and connects 
them with the third pair; a narrower membrane runs along the ventral 
margins. Tentacular arms rather stout at base, compressed farther out, 
in extension about as long as the body; club well developed, about 
twice as broad as the rest of the arm; its dorsal keel thin, elevated, 
oblique, commencing at about the middle of the club and extending to 
the tip. The larger tentacular suckers are very regularly arranged in 
four rows of 8 to 10 each, the lateral ones being not very much smaller 
than the median ones. The distal part of the club is covered with four 
regular rows of small suckers, and there is a terminal group of smaller, 
smooth-rimmed ones. The largest median suckers (Plate XX XI, figs 4b, 
4c) are broad, cup-shaped, rather larger than the largest suckers of the 
lateral arms; their horny rims are armed with regular, sharp, incurved 
teeth, smaller on the inner side of the sucker, but there are few or no 
small teeth, alternating with the larger ones. The lateral suckers are 
relatively large, deep cup-shaped, oblique, with very sharp incyrved 
teeth on the outer margin. The membranous borders of the large 
suckers are covered with minute, sharp, chitinous scales. 

The suckers of the short arms are very deep and oblique, cup-shaped ; 
their rims are much the highest on the outer or distal side, where the 
edge is divided into several broad, bluntly rounded denticles, separated 
by narrow intervals. 

The pen (Plate XXXII, fig. 4a) is short with a broad lanceolate blade ; 
the narrow part of the shaft is short; a thin border,widening backward 
to the blade, commences about half way between the tip and the proper 
blade; the latter is broad and thin, marked with divergent lines; pos- 
terior end obtuse. 

In the female there is no tubercle on the buccal membrane for the 
attachment of spermatophores. I have not seen the male, nor has any 
writer described it distinctively. * 


* Professor Steenstrup, in a recent paper, (Sepiadarium og Idiosepius, < Vid. Selsk. 
Skr., 6 R., 1, 3, p. 242, note, 1881) has proposed to make this species the type of a 
new genus, Lolliguncula, because the female receives the spermatophores on the inner 
surface of the mantle,—a character that seems to be scarcely of generi¢ value, unless 
it be reinforced by anatomical differences now unknown. Such characters may possi- 
bly exist in the unknown males. 
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The color is peculiar: it consists, on the body, in alcoholic specimens, 
of dark purplish chromatophores, everywhere pretty uniformly and 
regularly scattered, on a pale ground-color. When expanded these 
chromatophores are large and round; above the eyes they are so closely 
- crowded as to form dark blotches; they also cover the outer surface of 
all the arms; underside of caudal fin white. 

In alcohol, a medium-sized specimen measures from tip of tail to base 
of dorsal arms, 80"; total length of mantle, 71™™; breadth of body, 
22™™; breadth of caudal fin, 52™™; length of fin, 39mm; length of dorsal 
arms, from base, 17™™; of second pair, 23™™; of third pair, 31™™; of 
ventral arms 31™™; of tentacular arms, 46™™; of club, 22™™. 

A larger female specimen, from Charlotte Harbor, Florida, measured, 
in length of mantle, 130™"; diameter of body, 36™™; length of dorsal 
arms, 45™"; of second pair, 55™"; of third pair, 65™™; of tentacular 
‘arnis, 145™™, bd 

This species appears to have an extensive distribution along the 
warmer parts of the Atlantic coasts of America. It was originally 
described by Blainville as from Brazil. D’Orbigny records it from Rio 
Janeiro. It ranges northward to Delaware Bay. It is common on our 
southern coasts, from South Carolina to Florida, and I have seen speci- 
mens from Mobile Bay, Alabama, and from Louisiana. 


Loligo brevis.—Specimens examined. 
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SEPIOTEUTHIS Blainv., 1823. 


This genus closely resembles Zoligo, in external characters. It is 
distinguished chiefly by having the fins extending nearly the whole 
length of the mantle. The body is stout and depressed, somewhat as 
in Sepia. The pen is thin and horny, lanceolate, nearly as in Loligo, 
but is often thickened near the margins. 

There are, however, important differences in the visceral anatomy. 
The eggs are much larger and fewer than in Zoligo, and the ovary is 
short and broad, at the posterior end of the body. 


Sepioteuthis sepioidea D’Orb. 
Loligo sepioidea Blainville, Dict. Sci. Nat., xxvii, p. 146, 1823. 
Sepioteuthis triangulata Rang, Mag. de Zool. ., p- 73, pl. 98, 1837 (t. D’Orbigny). 
Sepioteuthis sepioidea D’Orbigny, Céph. Acétab., p. 298, Sepioteuthes, pl.7, figs. 
6-11; Hist. Ile de Cuba, Moll., p. 34, 1853. 
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Sepioteuthis sepioidea D’Orb.—(Continued. ) 
Gray, Catal. Moll. Brit. Mus., i, p. 81, 1849. 
Tryon, Man. Conch., i, p. 153, pl. 63, fig. 216. (Description copied from Gray; 
figure from D’Orbigny. ) 
Verrill, Trans. Conn. Acad., v, p. 345, 1881. 


Body oblong, stout, depressed, tapering but little, obtuse posteriorly. 
The fins, together, have a long, rhomboidal form, broadest in the middle 
and rounded posteriorly ; they commence a short distance (5 to 10™™) 
from the anterior border of the mantle and extend to the posterior end; 
a narrow crest-like extension of the fins, around the posterior end of the 
body, unites them together. Buccal membrane with seven long, acute 
lobes, without suckers. Sessile arms rather slender, the third pair 
much the largest; the first very short and compressed. Suckers with 
broad rims, having long, slender teeth on the outer side and smaller 
ones on the inner. Tentacular club with four rdws of large suckers, 
about twelve in each; the central ones have the rims strongly and reg- 
ularly denticulated with slender, acute teeth; the marginal ones are 
but little smaller, with similar teeth on the outer edge. ‘ The pen is 
broad, lance-shaped; the blade is wide and thin, without any marginal 
thickenings. 

The male has the left ventral arm hectocotylized by the enlargement 
and elongation of the stems of the suckers, in both rows, on the distal 
part of the arms, as in Loligo; but in this species the cups are entirely | 
obsolete on many of the stems in both rows, the stems becoming long, 
conical, with acute tips. The large spermatophore-sac is filled with 
spermatophores in some of the specimens examined by me, and there is 
a saccular enlargement of the efferent sperm-duct or “‘ penis” near the 
terminal orifice. These specimens have the larger part of theinner sur- 
face of the siphon covered with a soft, whitish, glandular-looking mem- 
brane, which is thrown into longitudinal, convoluted folds. 

A large female, taken in July, has a short, thick ovary, and is distended 
* by comparatively few very large eggs (5-6™™ in diameter), which have 
a strongly reticulated surface before reaching the glandular part of the 
duct. The oviduct is very large, with large glands, and its external 
orifice is large and surrounded by a broad and very complicated border. 
The accessory nidamental glands are also very large. The short ovary 
is restricted to the posterior part of the body. This specimen had 
spermatophores attached to and around a large elevated area on the 
lower part of the inner surface of the inner buccal membrane. 

This species is widely distributed along the warmer parts of the 
American coast and throughout the West Indies, extending as far 
north, at least, as Bermuda, from whence I have a specimen collected 
by Mr. G. Brown Goode. It may, therefore, occasionally occur as far 
north as Cape Hatteras, but I have seen no specimens from our coast, 
north of Florida. 

From the Museum of Comparative Zoology I have received two speci- 
mens from Cuba (Professor Poey); two large males, with spermato- 
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phores in the sac, taken at Key West by Dr. J. B. Holder and Captain 
Pickering; and a large female, with ripe eggs in the oviducts, and 
spermatophores on the buccal membrane, taken July, 1859, at Fort 
Jefferson, by Capt. D. P. Woodbury. Other localities are Martinique 
(Blainville, Rang); Cuba (D’Orbigny); Honduras (Gray). 


FAamILty SEPIOLIDAD Keff. 


Kefterstein, in Bronn, Thier-Reich, iii, p. 1443, 1866. : 
Gill, Arrangement of Families of Mollusca, p. 2, 1871. 
Tryon, Man. Conch., i, pp. 102, 155, 1879. 


Body, short, thick, blunt posteriorly. Eyes with lower lid free, upper 
adherent; sometimes free all around; pupils often circular. Fins sepa- 
rate, laterally attached near the middle of the body. Tentacular arms 
more or less retractile into large sacs. Pen little developed, not reach- 
ing the end of the mantle; sometimes absent. Siphon-valve small; no 
dorsal bridles. Dorsal arms usually hectocotylized in the male. Eggs 
large, few, not enclosed in capsules. 

This family is related to Loliginide, but differs widely from the latter 
in the eye-lids, visceral anatomy, &c. 


STOLOTEUTHIS Verrill, 1881. 


Body short, stout, rounded posteriorly. Eyes with free eyelids ; pupils 
round. Pennone. Arms united together by a broad web. Fins large, 
narrowed at base. Mantle united directly to the head by a large dorsal 
commissure ; lateral connective cartilages of the mantle elongated, fitting 
into elongated, margined pits on the base of the siphon. Siphon with an 
internal valve. Tentacular club with small, long-pediceled suckers, in 
eight or more rows; rims not toothed. 

The males and some of the females have some of the middle suckers 
of the second pair of arms much enlarged. In the male, the suckers at 
the base of both dorsal arms are larger and more crowded than in the 
female, and the web is more swollen at the sides. 


Stoloteuthis leucoptera Verrill.—Butterfly Squid. 
Sepiola leucoptera Verrill, Amer. Journ. Sci., vol. xvi, p. 378, 1878. 
Tryon, Man. Conch., i, p. 158, 1879. (Description copied from preceding. ) 
Verrill, Amer. Journ. Sci., xix, p. 291, pl. 15, figs. 4 and 5, April, 1880; Trans. 
Conn. Acad., v, p. 347, pl. 31, figs. 4 and 5; pl. 54, fig. 4, June, 1881. 
Stoloteuthis leucoptera Verrill, Trans. Conn. Acad., v, Oct., 1881. 


Plate XXXVI, figures 1, la, 2. 


Size moderate; the largest specimens observed are probably full- 
grown. Body short, thick, swollen, with the mantle smooth. Ven- 
tral surface, in the middle, with a large, somewhat flattened, brown, 
heart-shaped or shield-shaped area, bordered with blue, and surrounded, 
except in front, by a silvery white band, having a pearly or opalescent 
luster. Eyes large, with round pupils; lids free all around. Fins large, 
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thin, broadly rounded, in the living specimens nearly as long as the 
body; the posterior lobe reaches nearly to the end of the body; the 
anterior edge extends beyond the front of the mantle to the eye. The 
anterior edge of the mantle is prominent and emarginate beneath; later- 
ally it recedes to a great extent; above it is broadly attached to the 
head. Sessile arms short, with a wide basal web, extending beyond the 
middle; upper ones shortest; third pair longest; suckers in two rows, . 
except at tip of ventral arms of largest male, where they form four 
TOWS. 

Tentacular arms slender, thickened at base, tapering, extending back 
as far as the end of the body; club scarcely as wide as the arm, with 
a free crest at its base, above, curled in preserved specimens; the suck- 
ers are numerous and very minute, arranged in many rows. 

Upper surface of the body is opalescent in some lights, thickly spotted 
with orange-brown, spots most numerous in the middle line and extend- 
ing to the upper surface of the head; some also occur on the outer sur- 
faces of the arms; anterior part of the head white; fins, arms and 
extremity of body translucent bluish white, with a thick, transparent, 
outer integument; upper surface of the eyes opalescent, with silvery 
blue‘and red tints; head, below the eyes, silvery white; above the eyes, 
blue. 

The largest specimen (4), taken in 1879 (Plate XX XVI, fig. 1), when 
living had the head, above, in front of the eyes, whitish, with few 
chromatophores ; back and the base of the fins thickly spotted with 
brown; posterior part of the back with an emerald-green iridescence. 
Sides of the body, below the fins, and posterior end of the body, silvery 
white. A large, shield-shaped, ventral area of brown, with a bright blue 
iridescence, and bordered with a band of brilliant blue, occupies most 
of the lower surface. Fins, transparent whitish, except at base. Lower 
side of head, siphon, and outer bases of the arms, light brown. Eyes 
blue above, green below. or 

Length of the original type-specimen (?), to the base of the arms, 
14™™, in alcohol; of mantle above, 8™™; breadth, 7™™; breadth across 
fins, 16™™, The larger specimen, of 1879, is 31™™ (1.25 inch) long, from 
the end of the body to the bases of the arms; breadth of body, 25™™ (1 
' inch); length of arms, 19™™ (.75 inch). The largest specimen is a male. 

The males (fig. 5) of this species, and some of the females, have a group 
of two or three decidedly and abruptly larger suckers on the middle of the 
second pair of arms (Plate XX XVI, fig. 1a); other females, of equal size, 
have no such enlarged suckers; in the male, additional suckers along the 
middle portion of the lateral arms are also distinctly larger than on the 
other arms. The only evidence of true hectocotylization is the presence 
of larger and more crowded suckers at the base of both dorsal arms of 
the male. This species is an exceedingly beautiful one, when living, 
owing to the elegance and brilliancy of its colors and the gracefulness of 
its movements. In swimming it moves its fins in a manner analogous to 
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the motion of the wings of a butterfly. This fact, and its bright colors, 
suggested the English name that I have-applied to it. 

Three specimens, two very young, were taken by the writer and 
party, of the United States Fish Commission, in the trawl-net, 30 miles 
east from Cape Ann, Mass., in 110 fathoms, August, 1878. Two large 
specimens were taken by us off Cape Cod in 94 and 122 fathoms, with 
the bottom temperature 41° F., August and September, 1879. Recently 
we have taken it in deeper water (182-388 fathoms) about 100 miles 
south of Martha’s Vineyard. It was, in each case, associated with 
Octopus Bairdit and Rossia sublevis. 


a Specimens, 
3 Locality. Fath. Spon cones: Received from— a mber 
$ : and sex. 
n 

194 | Gulf of Maine........ 110 | Aug. 31, 1878 | United States Fish Commission. ..-.. 3 j. 

303 | Off Cape Cod ..-...-.--. 122 | Aug. 21, 1879 |.....- MO eesanencee eee casein <<a are 1c 

oh een SF SRE ROT 94 | Sept. 10, 1879 |....-. dajets cebh iat. ip TOPS <A 11. 2 

947 | Off Martha’s Vineyard| 312 | Aug. 9, 1881]....-- GO esmonsrodciscesne tens seccuiee 11. 9; Tj. 

earl Batince Ores seb. telat 388 Aug. 24, 18815 -- =. OObiseee's papas see aueee= eceen ih 

ORT raarcts = CO scsae snes 302 SBE Spee le eet GO eseciecwae Secs ee teesnessccsae UL Bios pa 
eae sn Gi) Scgnecis otnoace 2600 teee OOlmer eer |-- ete GG) Botqdnidde Sac mnec aa concent ase 19 

AO2GN | Sess = dO 22 eta sasen se 182 dOpecsseelcrsee Gee ee aesstaspeceethcasesntes shy Sub 


ROSSIA Owen. 


Rossia Owen, Trans. Zool. Soc., London, 1828 (t. Gray). 
Owen, in J. Ross, Second Arctic Voyage, Appendix, p. xcii, pl. 100, 1835. 
D’Orbigny, Céphal. Acétab., p. 242. 
Gray, Catal. Moll. Brit. Mus., i, p. 88, 1849. 


Mantle-edge free from the head, dorsally, with a small median angle, 
it adheres to the head by a ieee connective cartilage having 
three ridges, fitting into three grooves, which form an ovate or horse- 
shoe-shaped cartilage on the back of the head; two elongated, simple, 
cartilaginous ridges, one on each side, also fit into ovate pits on the 
base of the siphon. <A free eyelid is developed beneath the eye. Pupils 
indented above. An aquiferous pore, on each side, between the third 
and fourth pairs of arms. No olfactory crests. Tentacular arms more 
or less retractile into cavities below the eyes; club well-developed, usu- 
ally with numerous, nearly equal, minute suckers, in about eight rows; 
rims not.toothed; borders scaled. 

The males differ from the females in having larger suckers on the mid- 
dle of the lateral arms; both dorsal arms are slightly hectocotylized. 


Rossia Hyatti Verrill.—(Hyatt’s bob-tailed squid. ) 
Verrill, Amer. Journ. Sci., vol. xvi, p. 208, 1878. 
Tryon, Man. Conch., i, p. 160, 1879. (Description compiled from preceding. ) 
Verrill, Amer. Jour. Sci., xix, p. 291, pl. 15, figs. 1 and 2, April, 1880; Trans. 
Conn. Acad.,v., p. 351, pl. 27, figs. 8,9; pl. 30, fig. 1; pl.31, figs.1,2; pl. 46, 
fig. 5, 1881. 


Plate XXXV, figures 2, 5,6. Plate XXXVI, figures 3-6. Plate XXXVII, figure 1, 


Body subcylindrical, usually broader posteriorly; in preserved speci- 
mens variable in form according to contraction. Dorsal surface coy- 
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ered with small, conical, scattered, whitish papilla, which are also found 
on the upper and lateral surfaces of the head and the bases of the arms; 
those around the eyes largest; one on the mantle, in the median line, 
near the front edge, is often elongated. Front border of mantle sinu- 
ous, slightly advancing in the middle, above. Fins moderately large, 
nearly semi-circular, attached from the posterior end for about four-fifths 
the whole length, the front end having a small, rounded, free lobe. The 
distance from the posterior junction of the fins to the end of the body is 
less than that from the anterior junction to the edge of the mantle, the 
center of the fin being at about the middle of the body. Siphon elon- 
gated, conical, with a small opening. Head depressed, more than half 
the length of the body. Eyes large, the lower eyelid prominent, but 
not much thickened. Sessile arms short, united at their bases by a short. 
web, which is absent between the ventral arms; the dorsals are short- 
est; the third pair the longest and largest; the second pair and ventrals 
about equal in length. Suckers (Pl. XXXVI, fig. 5, a), numerous, sub- 
globular, not very small, the margin bordered with several rows of 
minute scales; near the base of the arms they are biserial, there being 
usually four to six thus arranged in each row; then, along the rest of 
the length of the arms, they become more crowded and form about four 
rows, those in the two middle rows alternating with those in the mar- 
ginal rows; toward the tip they become very small and crowded, espe- 
cially on the dorsal and ventral arms. The number of suckers varies 
with age, but on one of the original specimens they were as follows: on 
each dorsal arm, sixty; on one of the second pair, fifty-five; of third 
pair, fifty-three; of ventral, sixty-five. In this specimen (9), the third 
arm of the right side and the ventral arm of the left side were abruptly 
terminated (accidentally), while the others were tapered to acute points. 

The tentacular arms, in preserved specimens, will extend back to the 
posterior end of the body; the naked portion is smooth, somewhat 
triquetral, with the outer side convex and the angles rounded; terminal 
portion widening, rather abruptly, long ovate-lanceolate, curved and 
gradually tapered to the tip; the sucker-bearing portion is bordered by 
a wide membrane on the upper, and a narrow one on the lower margin; 
the suckers (Plate XXXVI, fig. 5, b, c) are very small, sub-globular, 
crowded in about eight to ten rows in the widest portion. 

The males (Pl. XX XVI, fig. 6) differ from the females in the relatively 
greater size of the suckers on the middle of the lateral and ventral arms, 
those toward the tips becoming abruptly smaller, while in the female 
they decrease more gradually. ; 

Color, pinkish, thickly spotted with purplish brown above, paler and 
more sparsely spotted beneath and on the outside of the long arms; the 
inner surfaces of the arms and front edge of the mantle are pale. 

Length, of a medium-sized specimen, from bases of the arms to the 
posterior end of the body, 40™™; of body, 25; of head, 15; breadth of 
body, 17; of head, 17; length of fins, 15; of insertion, 11; breadth of 
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a fin, 8; front of fin to edge of mantle, 5; length of the free portion of 
-the dorsal arms, 12.5; of second pair, 15; of third pair, 18; of ventrals, 
13; of tentacular arms, 40; breadth of dorsal arms, at base, 3.5; of 
second pair, 3.5; of third pair, 4; of ventrals, 3.5; of tentacular arms, 
at base, 2; at expanded portion, 3.5; length of latter, 10.5; diameter 
of largest suckers of sessile arms, 0.9; length of free portion of siphon, 
fea 

This species has been taken in numerous localities, by the dredging 
parties of the U. S. Fish Commission, in 1877, 1878, and 1879, off Cape 
Cod; in Mass. Bay, 40-50 fathoms; off Cape Ann, in the Gulf of Maine, 
50-100 fathoms;: off Cape Sable, N. S., 88-92 fathoms; off Halifax, N. 
8., 57-100 fathoms, on a fine, compact, sand and mud bottom. It occurs 
in 40-100 fathoms. It has also been received through the Gloucester 
halibut fishermen, from the Banks, off Nova Scotia and Newfoundland. 

One specimen (lot 241), presented by Capt. Chris. Olsen and crew, of 
the schooner ‘‘ William Thompson,” was taken in 60 fathoms, N. lat. 44° 
20’, W. long. 59°. Another (lot 372), which was presented by Capt. C. 
D. Murphy and crew, of the schooner “Alice M. Williams,” was taken 
in 7 fathoms, off Miquelon Island. 

The relatively large eggs (PI. XX XV, fig. 5) are laid in August and 
September, in small clusters, slightly attached together, in the large 
oscules-or cavities of several species of sponges. 

It is frequently associated with Octopus Bairdii V, and the following 
species. 

This species has a strong general resemblance to R. glaucopis Lovén, 
as figured in the admirable work of G. O. Sars, but the latter has shorter 
lateral arms, and the suckers of the sessile arms are in two rows, while 
they are four-rowed in our species. 


Rossia Hyatti.—Specimens examined. 


q Specimens, 
2 Locality. Fath. Bottom. i au eas Received from— nHInEe and 
nD 3 
1877. 
30,31 | Off Salem, Mass ..-..-... ASH Miudt-oose<0-025 5 Aug. 13] U.S. Fish Com..| 2 i. 
33 | Off Cape Ann, 13 miles-. SOV ee cdOts sotecs. oey Aug i, \14sias- 00 see seen nl Bios 5 
42-46 | Off ole Sable, N. S., 30 | 88-90 | Sandy mud ..... Augiy 218 |Paaedoreneecreane Pgs 19:33. 
miles. 
48 | Off ae Sable, N. S., 20 BON ROCKY: -/-cciclo => «- Antes) 20) |Saee G0) eee eee ae ay ay ee 
miles. 
85-86 | Off Halifax, N. S., 26 101 | Fine sand....... Sept.) G:|fae-dol ns seaoenas 21. 9. 
miles. 
Gulf of Maine and Mas- 
\ sachusetts Bay. 
| 1878 
130 | Off Cape Ann, 14 miles. . AQ Mirnd 4. scenes sam Julya2s |saseAO meee se est 3 j. 
156 | Off okt ai Mass., 8 42 | Sandy mud...-. Ati grb Pepe dOre casa asa 2j. 
miles. 
163 | Off Cape Ann, 64 miles... 73 | Fine sand..-.---. Ave 16) aoe GO) scmciae.> aa > 1 oe 25. 9s 
164 | Off Cape Ann, 7 miles... Ue AAO Seeaneccods Amon 1GilEas-d0rs~ 552. - 1g. 
181 | Off Gloucester, Mass. ... 0 || OG oes bo SATE 20) eae Oe nan <== 4 ¢. 
184 | Off Gloucester, Mass., 5 ARN dOucce ocee see Are 29h eee O ies sree 2 ~~ Aye 
miles. : 
211 | Off Cape Ann, 6 miles... 60 | Softmud.--.--..--. Sept.) G|e---do ~--------- aires aiid 
214 | Off Cape Ann, 7 miles... 57 | Finemuddy sand) Sept. 17 |.--.do ...-------- 19. 
217 | Off Cape Ann, 6 miles. -- 45 | Soft mud......-- Sept. 18.).--.do ..---..-.-- ASL: chemi 
2K eee Olea seh Abi ee dolsscceeusese Sept. 18'|,-/:do...-..----- ga Eevee aba 
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" Rossia H. yalti—Continued. 


: 
5 ; [As | Wh Specimens, 
3 Locality. Fath. | Bottom | eiillc pe = ey Received frgm— and 
m | | 
| Gulf of Maine and Mas-| | 
sachusetts Bay—Con- 
tinued. 
| | 1878. 
223 Santh of Cape Ann, 7 | 47 | Soft mud -....-. | Sept. 24| U.S. Fish Com..| 1 ¢. 
miles. 
234 OE aaa Mes 45 iS. 0). 2s. ate on Spi et te Oy oe nse 
miles. 
238 | Off Gloucester, Mass., 44 | 43s 5300) Se. eee Sept: 26))2--:d0)--.22-. gee 25. 
miles. | 
| 1879. ° 
264 | Off Cape .Cod, 15 miles... 80 | Blue mud..-.... duly.) 29'}- =--do-s-/22-~.-2- Leg 
276 | Off Cape Cod, 7 miles... UGE PERG Ree per chet: Angas Mies seo as See a DIO. 
324 | Off Cape Cod, 11 miles 45 | Fine sand....-.- Sept. tN Be ee ieee 
364 | Off Cape Cod, 15 eailot. 79 |5p ele eee | Sept. 18 |....do -.......--. LEP. 3h9 
372 | Off Chatham, Mass., 21 Tae ae | sept? 19']" --<do ..t-  si253 1l¢ 
miles. ~ 
Lot. Gloucester fisheries. 
241 | North latitude 44° 20’, Gia 222 eee eee Dee:; *78i)2e We 144223 1j. 
west longitude 59°. 
372 | Off Miquelon Island -. 7 |p aeons ceaeat etna RU 90 eee Bo. ee 15. 
39 G1. | Off Gloucester, in onthe [out sek eae eee fo tae, BR WOE «see! iL Q. 
| i 


Rossia sublevis Verrill.—(Smooth bob-tailed squid. ) 
Rossia sublevis Verrill, Amer. Jour. Sci., vol. xvi, p. 209, 1878. 
Tryon, Man. Conch., i, p. 160, 1879. (Description compiled from preceding. ) 
Verrill, Amer. saan Sci., xix, p. 291, pl. 15, fig. 3, Apr., 1880; Bulletin Mus. 
Comp. Zool., viii, p, 104, pl. 3, figs. 2-4; pl. 7, fig.4, 1881; Trans. Conn. 
Acad., v, p. 354, pl. 30, fig. 2; pl. 31, fig. 3; pl. 46, fig. 4; pl. 47, figs. 2-4, 1881. 


Plate XXXIV, figures 2-6. Plate XXXVII, figure 2. 


Larger and relatively stouter than HRossia hyatti, with the fins larger 
and placed farther forward, the front edge of the large, free lobe reach- 
ing nearly to the edge of the mantle. Head large and broad; eyes large. 
Sessile arms more slender and less unequal in size than in the preced- 
ing, and with the suckers in two regular rows throughout the whole 
-length. Anterior edge of the mantle scarcely sinuous, advancing but 
little dorsally. Upper surface of the body and head nearly smooth, but 
in the larger specimens, especially in the males, usually with a few 
very small whitish papilla, most numerous near the front edge of the 
mantle. Color, nearly as in the preceding species. The male differs 
from the female in having larger suckers on the lateral arms of both 
pairs (Plate XXXIV, fig. 6), and to a less extent on the ventral arms. 

The large suckers are oblong, with a groove or constriction around 
the ‘middle, the part below the groove larger than that above it; the 
aperture is small, ovate, with a smooth rim; their pedicels are short and 
laterally attached. In the female the corresponding suckers are not. 
only smaller, but are differently shaped, the basal portion being smaller 
than the upper portion. The suckers of the tentacular arms are very 
numerous, minute, shallow, cup-shaped, with oblique rims and slender — 
pedicels; they are nearly equal and appear to form 8 to 12 rows. 
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Young specimens, with the mantle less than 12™™ in length, can 
scarcely be distinguished sexually, by external characters. Such speci- 
mens are not easily distinguished from the young of Rossia Hyatti, of 
similar size. 

One of the original specimens (2) measured, from the base of the arms 
to the end of the body, 46™™; length of body, 31; of head, 15; breadth of 
- body, 22; of head, 23; length of fins, 20; of their insertion, 16; breadth 
of fins, 10; front edge of fin to edge of mantle, 2.5; length of free portion 
of dorsal arms, 16; of second pair, 17; of third pair, 20; of ventrals, 15; 
of tentacular arms, 25; breadth of dorsal arms at base, 3; of second 
pair, 3; of third, 3.5; of ventrals, 3.5; of tentacular arms, 3.5; of the 
terminal portion, 3.75; its length, 10; diameter of largest suckers of 
sessile arms, .8; length of free portion of siphon, 7™™. 

The pen is but little developed, small and thin, much shorter than the 
mantle. The shaft is narrow; the blade increases in breadth rather 
abruptly, and is somewhat shorter than the shaft; its ee portion 
is very thin, with the edge ill-defined. 

One of the specimens (No. 16), taken by Mr. Agassiz in 257 Bas 
is a young female differing somewhat from the others in having the 
arms shorter, with the suckers more crowded, so that they apparently 
form more than two rows. Possibly this should be referred to R. Hyatti 
Verrill. Its backis smooth. All three specimens from this same region 
differ somewhat from those taken farther north, in shallower water, in 
having larger eyes and shorter and stouter arms. 

This has been taken by the dredging parties of the U. S. Fish Com- 
mission, in the trawl-net, at various localities, in 1877, 1878, and 1879, 
in 45 to 110 fathoms, off Massachusetts Bay, in Massachusetts Bay, off 
Cape Cod, off Cape Sable, N. S., and off Halifax. It has been brought 
in by the fishermen of Gloucester, Mass., from the banks off Nova Sco- 
tia and Newfoundland. It was also trawled in some numbers, and of 
both sexes, by the U.S. Fish Commission, on the “ Fish Hawk,” in 1880, 
off Newport, R. I., in 155 to 365 fathoms; and in November, 1880, by 
Lieut. Z. L. Tanner, on the “ Fish Hawk,” off the mouth of Chesapeake 
Bay, in 157 fathoms; and by Mr. Agassiz, on the “ Blake,” in 233-260 
fathoms, and as far south as lat. 32° 33’ 15’. It has also been dredged, 
in 1881, by the U. S. Fish Commission, at several stations, about 100 miles 
southward of Martha’s Vineyard, in 160-458 fathoms (fifty-two speci- 
mens). The eggs, which are like those of R. Hyatti, were taken at 
895, 897, 939, 1033. 

This species very closely resembles the Rossia glaucopis Lovén, of 
Northern Europe, as figured by G. O. Sars. The latter is, however, 
more papillose, and has smaller eyes and head, if correctly figured. 
Some of the specimens taken this year resemble Sar’s figure more than 
any of those previously observed. It is possible, therefore, that a larger 
series of European specimens would show that they are of the same 
species. 
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Measurements of Rossia Hyatti and R. sublevis, in millimeters. 


R. sublevis. 


R. Hyatti. 


Length from base of arms...---------------- +--+ 2+ eee eee eee e ee cere ee eee eee 40 46 
Length of body .......--.---------+------+---+++-- veka dc soe Hebets tes arene 25 31 
Tenethor head ¢.-) 2232-2) shoe 2s ain = tn deme See bee ee ates eee one 15 15 
Broadth of body «...--------- 2222 cece eee ence w ewe cee w ew ensene ce aceswneshs 17 22 
Breadth otmiesd Soe .8. see. sunse nee aae ae bce ee mae eee ae eee 17 23 
Length of fin ...---.--.------ 2-2 - ee eee eee ee eee ee eee ee cee ee cence eee 15 20 
Length of insertion ...-...--------------- +--+ +e eee e eee e een eee e ene ene e ee 11 16 
Breadth of fin. -...-..--.22------5-- essene eas fepSeetesaa CSsecssse ces fea: 8, 10° 
Front edge of fin to edge of mantle -....--...-.-.---.-..---.----------+--- 5 2.5 
Length of free portion of dorsal arm .....-.-----.---------+-------------- 12.5 16 
Length of free portion of second pair -.-.--.--.--------+------------------ 15 17 
Length of free portion of third pair .-....-..--..----+----+---------------- 18 20 
Length of free portion of ventral arms ....--.--.-------+--------------+---- 13 15 
Length of free portion of tentacular arms........-.---..------------------ 40 25 
Breadth of dorsal arms .-...---~- 2-2 2sncenc-n--- enn - eee ene ce ee ene enn aes 3. 
Breazdth: Of SECO Pawn. aise iaio a = = eee ete oe le mela = wien epee wil = alle mmm ated le 3. 
Breadth of third pair 2. .2-<--- 082 fees nn. cc cenmmnnle nmwine seelen = esasina as 4 
Breadth of ventral arms. .-...--.---------.--- BOSoode oon SEDO KAyebaGosose 3h 
Breadth of tenvacwlar arms is. sc <2. Jia ke oaemoe ceaamee gees! teen ema oe : 
0 
7 


Oo TSO 
a 


Bresdth OL LeLminal PORMON -. o2.s 2. 6c aio eh seaepem elses am tas iinet ekwening 4 
Length of terminal portion ..---------------------- 2-2 .eeeeee eee eee eee een 10. 
Diameter Of larcestiSUCKOlS se 2 = ino oan eee eee == wees esiane areas 
Length of free portion of siphon --4-.-..--.------22---s-ecceneeeenncecnees 


_ 
rm, Cwwwowm 


Rossia sublevis.—Specimens examined. 


F Whencol-| Received |Specimens, num- 
Locality. Fath. Bottom. lected. from— ber and sex. 


Station. | 


United States Fish Commission. 


85, 86 |...... FBS A op ieee SRA ay 401 (ere ines eee Sept. 6 |. 2,d0 S57 1d 


161 | Off Cape Ann, 6 miles......--. 
194 | Off Cape Ann, 33 miles... ---. 


264 | Off Cape Cod, 15 miles.....-.. 
324 | Off Cape Cod, 11 miles..-...... 
364 | Off Cape Cod, 15 miles.--...-. 


United States Fish Commission. 
Of Newport, R. I. a 
0. 


868 | North latitude 40° 2/18”, west | 192 | Sandy mud...... Sept. 4 |.--.do..... dl. ds4oay, 
longitude 70° 23/ 6’. : 
870 | North latitude 40° 2’ 36”, west | 155 |.--.do ....-...-.-. Sept. 4 |..-.do..... Lig s,19 

longitude 70° 22’ 58”. 
North latitude 39° 48’ 30’, west | 252 |....do ..........- Sept. 13 |.---do)~.--5 LD ict 

longitude 70° 54’. 
893 | North latitude 39° 52/20”, west | 372 | Mud............ Oct.) 2.|-=-.do2se55 i is 
longitude 70° 58’. 
894 | North latitude 39° 53’, west | 365 |....do .-.-.....-. Oct. 2 |..-.do..... TI Biro poe 3 ee 
longitude 70° 58’ 30”. 
895 | North latitude 39° 56/30”, west| 238 |....do ......-..-. Octs 2h ee a0) 2-2 as L1G: 11 9:5f. 
longitude 70° 59! 45”. ‘ 
897 | Off Chesapeake Bay .......... 157. eee een Se Nov... 163|<22-de Se: 11. o& (eggs). 


oo* 
ao 
So 


Blake Expedition, United States 
| Coast Survey. 


310 | North latitude 39° 59’ 16”, west | 260 |....:------------- 1880. | A. Agassiz| 1 9 ad. 
longitude 70° 18’ 30”. 

320 | North latitude 32° 33/15”, west | 257 |...-.....--------- 1880, 00)|.<s200i-neas 1 9 ad. 
longitude 77° 30/ 10”. 

321 | North latitude 32° 43’ 25”, west | 233 |......... canara TR) A se Ce 19j.? 
longitude 77° 20/ 30’. ‘ 


Lot. Gloucester jisheries. 


265 | North latitude 42° 49’, west | 250 |........2... cece -| Jan.,'79 | U.S. F.C. | 1j. 
longitude 62° 57’. 


Rossia sublevis—Continued. 
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F : | Whencol-| Received |Specimens, num- 
Pecan seta HOtkOurs lected. from— ber and sex. 

United States Fish Commission. 

Of Martha's Vineyard. 

1881. 

S.2'W. 834 m. from Gay Head.| 160 |...-......-....-.- July 16} U.S. F.C. | 11. 9: eggs 
Soe Wi co metron Gay rMeaden|) (2240 one oe i oao os ccoete| je seo ae l= <n. COvasms Pe eee sy 
Ss. cy 4 E. 98m. from Gay | 258 |-.....-.---.--..-- Atanas Pond) sees. 19: eggs 

ea 
SSW. 83 m. from Gay Head...| 153 |.--............... Amie 94) 2k Orssciee 
Sub. Wi } W. 843 m. from Gay UZ) Semaine ena oral i=n Ae 9) eeedO) see Dl his 4t9 
Ss. oe PiWe Sis IN ALOUMG BY he 24M" | aeics ele aie'selersinisaas Aeron donee: 20:3 Q 
s. by W RW (SO) Wks ATOM GAA COL (2.012 \sistsisiet=i-'e<sisiorale AT ote ON peeedole eae 6 
S. 85m. from Gay Head....... LOH Eeretearisetse esata ele ATA ES 2351100) 15h 5f:2Q 
S. 3 E. 873 m. from Gay Head.| 388 |........--..----.- ATER 237 Pas O)ac 29 
mek cp 1034)/m; from” Gays |) \'335" |co<sseccceee c= 2) Sept. 8 |.--.do ..... 1g 

Head. 
aw 3 W295) ms from! Gay" |) -216 4.22 ccscesccss5—. Sept. 8 |.-..do..... 3 9 
aes Fi IW.) 934m.) fromiGay? |! 182)... scct2 2. soe Sept. 8 |.s..do0 2.24. 129 
Sse * ‘E. 108¥ on. from Gay! i 4108| 2. ccecct ccc ecess Sept. 14 |..-.do ..... nl) eg 
Sse & E. 1094 m. from Gay | 458 |........-........- Sept. 14 |....do ..... ea. 
ssi zs ‘E. 107m. from Gay? |. 208). -- an - esac seeee Sept. 14 |....do ..... 5 
oe Vz. LOG mssfroms Gays lie MSRM cscs anne tee ee Septiil4sicn adores: 1 j.: eggs. 

ead. 
Off Delaware Bay.---.----.--. ela eMac a csanee Oct 10) (-22-docca- BYU orig 24 ai 


Rossia megaptera Verrill. 
Trans. Conn. Acad., v, p. 349,'pl. 38, fig. 1, pl. 46, fig. 6, June, 1881. 


Plate XXXV, figures 3, 4. 

Body short, broad, depressed, covered with a soft flabby integument, 
which forms a loose border posteriorly; the front edge of the mantle ex- 
tends forward dorsally into a prominent angle, but recedes very much ven- 
trally. Fins very large and broad; their anterior insertions being but 
little back of the antero-lateral edge of the mantle, and their posterior 
insertion close to the end of the body; the free borders of the fins are 
thin and undulated, extending forward anteriorly beyond the edge of 
the mantle, while the length, from, base to outer edge, is about equal to, 
the breadth of the back between the bases of the fins. 

Head very large and broad, the width exceeding that of the body. 
Hyes very large and prominent; lower eyelids well developed but not 
much thickened. Tentacles remarkably long and slender, in extension 
about twice as long as the head and body together. The tentacular 
club is somewhat thicker than the rest of the arm, rather long, narrow, 
tapering to the tip, and covered with numerous minute, nearly globular, 
slender Le ae suckers, arranged in many rows. _ (Plate XXXV, fig. 
4, a,b,c.) 

_ Sessile arms of moderate length; rounded, very slender at tip; the 

Ist, 2d, and 3d pairs are successively longer, while the ventral pair 
is about equal to the 1st. Suckers rather small, nearly globular, ar- 
ranged in two rows on all the arms (fig. 4,a). The suckers are all sim- 
ilar, but are a little larger on the 3d pair of arms. The margin is sur- 
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rounded by small scales, in many rows; the marginal scales are larger, 
forming a circle of denticles. 

Color purplish brown with rather large chocolate-brown chromato- 
phores; outer portion of fins pale, thin and translucent; edge of mantle, 
siphon, under side of head and arms, and greater part of tentacular 
arms whitish, with only minute chromatophores. 


' Measurements of Rossia megaptera. 


| 
Millime- 


ters, | ches. 
Length, end of body to dorsal edge of mantle, exclusive of membrane. ..........--.. 32 1.25 
Length, end of body to ventral edge of mantle ....--.-.--------------+-+-20++-------- 24 -95 
Length, end of body to base of dorsal arms .......------------------+--++-+----205-- 57 2.25 
Length, end of body to tip of dorsal arms. .-..-.--.------------------+--++se--20---- 86 3.40 
Length, end of body to tip of second pair -..--..--------------------------+---------- 95 S00 
Length, end of body to tip of third pair....-....-----------------------+--02+-------- 103 4.08 
Length, end of body to tip of fourth pair.---.-.--------------------+-----+0++------- 95 3.75 
Length, end of body to tip of tentacular arms .-......--..--..--+---+--2+++-----+---- 188 7.45 
Breadth of body and fins together. ... 20 ..-200 20m en enn ane wenn cw ween e wenn ene nn- 63 2. 50 
Breadth of body between bases of fins ........-..------------- 2-20 eee eee seen eens 22 85 
Breadth of body, beneath fins, exclusive of membrane ..--...----------------------- 28 1.10 
Breadth of head @cross CVES ~~~. voce c cere ce wewm en sc ness denen case cn abssiesmer=me 36 1.40 
Breadth of fins antero-posteriorly..-.....-..--.------.----- Agar GRRE SABE SS bee 27 1. 08 
Length of fins, base to edge (outer) .---.--.---------------- +2222 2 -- 22 eee ee eee 22 . 85 
Diameter of eyes. ----.-------- 2-0 es 2 en twee ene een e nn ne ene ene= 2 SAS se = 19 ifs) 
Diameter of large suckers of lateral arms ....-..---------------------------------- as 1.50 . 06 
Diameter of large suckers Of ClUD- 2.0 .c5c r= a cmnise le cee em ene sie mnie menies ~ om one cena a> = 25 .01 
Breadth Of CLD ie == os <oe conn = sev cn cieunececeee sucies SE ereme dem plese enl= cnn === =m eee = 4 -16 
Dength of Club. .- 22-2 sc nce ence oe cee ae ete nnn vine nine eee nice west seni nee aa an aon 24 95 


Southern coast of Newfoundland, in 150 fathoms, Capt. K. Markuson 
and crew, schooner “ Notice,” June, 1880. 

This species is remarkable for the great size of the fins and eyes, and 
for the length of the tentacular arms. It appears to be a species specially 
adapted for inhabiting greater depths than the species hitherto discov- 
ered. It has the same soft, flabby integument observed in Octopus lentus 
and Stauroteuthis syrtensis, found at similar depths. But the looseness 
of the skin may be due in part to the condition of the specimen when 
preserved. The tentacular suckers are unusually small. 


HETEROTEUTHIS Gray (revised. ) 


Heteroteuthis (sub-genus) Gray, Catal. Moll. Brit. Mus., i, p. 90, 1849, 
Verrill, Trans. Conn. Acad., v, p. 357, June, 1881. 


The body is short, thick, rounded: posteriorly. Fins large and lateral. 
Head and eyes large. The anterior border of the mantle-edge is free, 
dorsally. Pen shorter than the mantle, narrow anteriorly; posterior 
blade small, slightly expanded laterally. Club of the tentacular arms 
well developed, with numerous suckers, in many rows, those in the upper 
marginal rows decidedly larger than the rest; the edge of the aperture 
is denticulated by small acute scales. Middle suckers of the lateral and 
ventral arms distinctly larger in the female; in the male, abruptly very 
much larger than the others. In the male, the left dorsal arm is hecto- 
cotylized by having much smaller and more numerous suckers, arranged 
in four rows, and by the development of a marginal membrane. 
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Heteroteuthis tenera Verrill. 
Amer. Journ. Sci., xx, p. 392, November, 1880; Proc. Nat. Mus., iii, p. 360, 1880 ; 
Bulletin Mus. Comp. Zool., xiii, p. 103, pl.3, figs 5-56; pl. 7, figs. 2-2d, 3-38, 
1881; Trans. Conn. Acad.,v, p. 357, pl. 46, figs. 2-2d, 3-3); pl. 47, figs. 5-50, 1881. 


Plate XXXIII. Plate XXXIV, figure 1. 


A small and delicate species, very soft, translucent, and delicately 
colored when living. 

Body short, cylindrical, scarcely twice as long as broad, posteriorly 
usually round, but in strongly contracted, preserved specimens, often 
narrowed and even obtusely pointed; front edge of mantle sometimes 
with a dorsal angle extending somewhat forward over the neck, but 
usually emarginate in alcoholic specimens. Fins very large, thin, longer 
than broad, the outer edge broadly rounded, the anterior edge extend- 
ing forward quite as far as the edge of the mantle, and considerably be- 
yond the insertion of the fin, which is itself well forward. The length 
of the fin is about two-thirds that of the body; the base or insertion of 
the fin equals about one-half the body-length; the breadth of the fin is 
greater than one-half the breadth of the body. Head large, rounded, 
with jarge and prominent eyes; lower eyelids free, slightly thickened; 
pupils indented above. Arms rather small, unequal, the dorsal ones con- 
siderably shorter and smaller than the others, the second pair longest. 

In the male, the left dorsal arm is greatly modified, and very different 
from its mate; lateral and ventral arms are subequal. In both sexes, and 
even in the young, the suckers along the middle of the four lateral and 
two ventral arms are distinctly larger than the rest, but in the larger 
males this disparity becomes very remarkable, the middle suckers (Plate 
XXXII, figs. 1, la, 1b, 3) becoming greatly enlarged and swollen, so 
that eight to ten of the largest are often six or eight times as broad as 
the proximal and distal ones; they are deep, laterally attached, with a 
raised band round the middle, and a very small round aperture, fur- 
nished with a smooth rim. In the female (Plate XXXIV, fig. 1) the cor- 
responding suckers, on the lateral arms, are about twice as broad as the 
rest. The suckers are in two regular rows, on the lateral and ventral 
arms, in both sexes, except at the tip, where they form four rows. 

In the male, the left dorsal arm becomes thickened, and larger from 
front to back, and is usually curled backward (Plate XX XITI, figs. 1-3); 
its suckers. become smaller and much more numerous than on the right 
arm, being arranged in four crowded rows, except near the base, where 
there are but two; the sucker-stalks also become stout and cylindrical, 
or tapered, their diameter equaling that of the suckers. The right arm 
remains normal, with two alternating rows of suckers, regularly de- 
creasing to the tip, as in both the dorsal arms of the female. 

Tentacular arms long, slender, extensible; club distinctly enlarged, 
usually curled in preserved examples. The suckers on the club are nu- 
merous, unequal, arranged in about eight close rows; those forming the 
two or three rows next the upper margin are much larger than the rest, 
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being three or four times as broad, and have rows of small scale-like 
denticles around the rims. (Plate XX XIII, figs. 2a, 3a, 3b.) 

Pen small and very thin, soft, and delicate. It is angularly pointed or 
pen-shaped anteriorly, the shaft narrowing backward; a thin lanceolate 
expansion, or margin, extends along nearly the posterior half (fig. 2b). 

Upper jaw with a sharp, strongly ineurved beak, without a notch at 
its base. Lower jaw with the tip of the beak strongly incurved, and 
with a broad, but prominent, rounded lobe on the middle of its cutting 
edges (fig. 2, a, b). 

Odontophore with simple, acute-triangular median teeth; inner later- 
als simple, nearly of the same size and shape as the median, except at 
base; outer laterals much longer, strongly curved forward (fig. 2c, 2d). 

Color, in life, pale and translucent, with scattered rosy chromatopho- 
res. In the alcoholic specimens, the general color of body, head, and 
arms is reddish, thickly spotted with rather large chromatophores, 
which also exist on the inner surface of the arms between the suckers, 
and to some extent on the tentacular arms and bases of the fins; outer 
part of fins translucent white; anterior edge of mantle with a white 
border. . 

Length of body 25 to 30 millimeters. 

Twenty-seven specimens of this species were obtained, by Mr. A. 
Agassiz, on the “ Blake,” in 1880, from six stations, ranging in depth 
from 71 to 233 fathoms. It was taken, later in the season, in great 
abundance, by the U. S. Fish Commission, off Newport, R. I., in 65 to 
252 fathoms; and off the mouth of Chesapeake Bay, in November, by 
Lieut. Z. L. Tanner, on the “ Fish Hawk,” in 18 to 57 fathoms. In 1881 
it has also been dredged, at several stations, off Martha’s Vineyard, in 
45 to 182 fathoms. 

It is easily distinguished from the species of Rossia by the large size 
of the suckers along the middle of the lateral arms; by the inequality 
of the suckers on the tentacular clubs; and by the peculiar hectocoty- 
lized condition of the left dorsal arm of the male. The existence of large 
chromatophores on the inner surfaces of the arms, between the suckers, 
is also a good diagnostic mark, by which to distinguish it from all our 
species of Rossia, which have the corresponding parts whitish, or with 
few and very small chromatophores. 

The eggs of this species, containing, in several instances, embryos 
so far developed as to permit accurate identification, have been taken 
in August and September, by the U.S. Fish Commission, at many of 
the stations where the adults were obtained. They were especially nu- 
merous at stations 865-867, 872-874, in 1880; and at stations 922, 940, 
949, in 1881. These eggs are atten to the ee face of ascidians, worm- 
tubes, skate’s eggs, dead shells, ete., singly, but placed side by side, in 
smaller or larger groups. They are about 3™™ in diameter, pearly white, 
and nearly round, but are slightly flattened where attached, and have a 
small, conical eminence, on the upper side. 7 


[177] CEPHALOPODS OF NORTHEASTERN COAST OF AMERICA. 


, Heteroteuthis tenera.—Specimens examined. 
=| 
oa 
z 
¢ 3 Specimens, num- 
é Locality. 2 ty) , 
d 4 ber and sex. 
3438 és Bi 
zA | a eA ee 
United States Fish Commission. 
Of Martha's Vineyard. 
1880, 
865 | North latitude 40° 05’, west longitude 70° 23’........ 65 | Sept. 4 | 36: 7 9: eggs 
866 | North latitude 40° 05‘ 18”, west longitude 70° 22/18”.| 65 | Sept. 4 | 3c: 6 9: eggs. 
867 | North latitude 40° 05/ 42", west longitude 70° 22/06”.| 64 | Sept. 4/4: 10 9: eggs. 
869 | North latitude 40° 02/ 18” west longitude 70° 23/06.| 192 | Sept. 4| 204+ ¢ & 9 
&70 | North latitude 40° 02/ 36”, west longitude 70° 22/58”. 155 | Sept. 4.) 15¢: 17 2 
871 | North latitude 40° 02/ 54/7, west longitude 70° 23 40".| 115 | Sept. 4 | 18 ¢: 119 : 32juv 
872 | North latitude 40° 05/ 39’, west longitude 70° 23/52.| 86 | Sept. 4| 1c: 2 9: eggs. 
of Newport, I. I. 
1880. 
873 | North latitude 40° 02’, west longitude 70°-57’......-. 100. | Sept.13 | 5¢: 1 9: eggs 
874 | North latitude 40° 00’, west longitude 70° 57’. .....- 85 | Sept. 13 | 10¢: 6 2: eggs 
875 | North latitude 39° 57’, west longrtude 70° 57’ 30”....| 126 | Sept. 13 | 1¢ 
876 | North latitude 39° 57’, west longitude 10015602 5-sae 120 |! Sept.13 | 8¢': 69 
877 | North latitude 39° 56", west longitude 70° 54’ 18....) 126 | Sept.138 | 6c: 49 
878 | North latitude 39° 55", west longitude 70° 54/ 15. ...) 1423 | Sept. 13 |1¢:19 
879 | North latitude 39° 49” 30’, west ‘longitude 70° 54’....| 225 | Sept. 13 | 6 
880 | North latitude 39° 48/ 30” west longitude 70° 54’....| 252 | Sept. 13 ; 20 
Off Chesapeake Bay. | 
899 | North latitude 37° 22’, west longitude 74° 29’........ 574 | Nov. 16 | 3¢4: 2 9 
900 | North latitude 37° 19’, west longitude 74° 41/....._.. 31 | Nov. 16 /| 1juv. 
901 | North latitude 37° 10" west longitude OOMO Geert ae 18 | Nov. 16 | 21d: 3 9 
Blake Expedition, U. S. Coast Survey. 
eS) trial BOG DArLESbOM, Sy) Opies nee staan coe esters ean aie 75 1880 |7¢:592 
19 | 314 | North latitude 32° 24’, west longitude 78° 44’ _...... 142 1880 |2¢:192 
20 316 | North latitude 32° 7’, ‘west longitude 78° 37/ 30” . 229 1880 | 19 juv. 
21 | 321 | North latitude 32° 43’ 25’, west longitude 77° 20’ 30’_| 233 1880 |5Q 
22 | 327 | North latitude 34° 00’ 30”, west longitude 76° 10’ 30”) 178 1880 |1d¢:3Q 
23 | 345 | North latitude 40° 10/ 15, west longitude 70° 4’ 30". .| 71 1880 | 29 juv. 
United States Fish Commission. 
Off Martha's Vineyard. 
| 1881. | 
918 | S.4 W.61 m. from Gay Head.............-- 45 | July 16 | 1¢:12 
919 | S.4 W. 65 m. from Gay Head......-..-.-... 514 | July 16'4¢ 
920 | S.4 W. 68: m. from Gay Head 61 | July 16)/3¢:5@ 
921 | S.4 _W.73 m. from Gay Head................2.22---- 65 | July 16/6¢: 62 
922 ct Le ii. TOM! GayOGAC Ne ..5 ss iocicinintsie cogamalata 69 | July 16} 1 9: eggs. 
940 | S. by E. 4 E. 97 m. nom Gayelead 6 iso ocsceseteee ese 130 | Aug. 4/19: eggs. 
944 SSW. 8 82m. from Gay Head.............-0s0s0s00000 124 | Aug. 9/19:19 
949 sn. 794m. from Gay Head ooo. oy: ons ceceecennensece 100 | Aug. 23 | 1: eggs. 
9501 "S:.7o.m. from Gay Head sees n ea esse. ste shes 69 | Aug. 23/;1¢:2@ 
1026 | SSW. 4 W. 934 m. from Gay Head...............---. 182 | Sept. 8/1. 
1027 | SSE. 2 E. 1054 m. from Gay Head.............-..---. 93 | Sept.14/1¢ 
1038 | North latitude 39° 59’, west longitude 70° 06/ ......- 146 | Sept. 21) 50:39 
1048S «| HO Delaware Bayer. sph mesa sede ce ndeceane se 130 | Oct. 10/1¢ 


OrpER II.—Octopropa Leach. 


Cephalopoda octopoda Leach, Zool. Miscel., iii, 1817 (t. Gray). 

Férussac, Tab. Syst., p. 18, 1821. 

D’Orbigny, Tab. Méthod., p. 45, 1825; D’Orbig. , Céphal. Acétab., p. 1. 
Octocera Blainy., Dict. Sci. Nat., xxxii, 1824. 
Octopia Gray, Cat. Moll. Brit. Mus., i, p. 3, 1849. 


Arms eight, similar, all furnished with suckers in one or two rows; 
often more or less united by a web; natatory crests wanting. Suckers 
sessile, not oblique, destitute of horny rings or hoops. No tentacular 
arms. Head often larger than the body. Body short and thick, obtuse 
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posteriorly, usually destitute of fins. Fins, when present, small, lateral, 
supported by an internal transverse cartilage. Mantle extensively united 
to the head by a dorsal commissure. Siphon without an internal valve, 
united directly to the head. No olfactory crests. Eyes united to the 
internal lining of the sockets so as to be immovable; usually furnished 
with lids. No outer buccal membrane. <Aquiferous pores and cavities 
usually absent; cephalic pores sometimes present. Internal longitudinal 
Shell or pen absent. An external shell is present only in the genus 
Argonauta. In this case it is formed as a secretion from the inner sur- 
face of the expanded distal portion of the two dorsal arms of the female 
only, and serves mainly as a receptacle for the eggs. One of the arms 
of the third pair, commonly the right, is hectocotylized in the male. 
Sometimes the entire arm is modified and sometimes the tip only. 


_Famiry PHILONEXIDA! D’Orbigny. 


Philonexide (pars) D’Orbig., Moll. Viv. et Fos., 1,199, 1845 (t. Gray). 
Gray, Catal. Moll. Brit. Mus., i, p. 24, 1849, | 


Body stout, oval, destitute of lateral fins. ‘_Branchial opening large. 
Edge of mantle united to the base of the siphon laterally by a compli- 
cated, prominent cartilage or button, fitting in a corresponding pit on the 
inner surface of the mantle. Dorsal commissure narrow. Head with 
aquiferous pores communicating with large aquiferous cavities. Arms 
simple, more or less united by webs. Suckers prominent. 

In the male, the hectocotylized arm is developed in a sac, the entire 
arm being modified, and usually, when perfected, it becomes detached 
from the body. Peooune, this arm is lost and regenerated each year. 


PARASIRA Steenstrup. 


Parasira Steenstrup, Vidensk. Meddel. naturh. Forening, Kjoébenhavn, 1860, 
p. 333. 
Kefferstein, in Bronn, Thier-Reich, iii, p. 1449, 1866. 
Tryon, Man. Conch.,i,p.104. Verrill, Trans. Conn. Acad., v, p. 361. 


Body short, thick, pouch-like, usually ornamented with raised ridges. . 
Mantle united directly to the head dorsally; connected laterally to the 
base of the siphon by a deep pit and a raised, cartilaginots tubercle on 
each side, which fits a corresponding cartilaginous tubercle and pit, near 
the base of the siphon (something as a button fits into a button-hole), 
so that it can be separated only by using considerable force. Arms long, 
slender; web rudimentary. Suckers prominent, in two alternating rows. 
Gill-opening wide. Siphon large, intimately united to the head except 
at its free extremity, which is situated far forward, between the ventral 
arms. A large aquiferous pore, each side of the siphons at the bases of 
the ventral arms. 

Sexes are widely different. The hectocotylized, third right arm of the 
male is developed in a pedunculated sac. 
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Parasira catenulata Steenstrup. 

Octopus tuberculatus Risso(?), Hist. nat. de’Eur. mérid., iv, p. 3,1826 (t.d’Orbig.). 
Octopus catenulatus Férussac, Poulpes, pl. 6, bis, ter., 1828 (t. D’Orbig.). 
Philonexis tuberculatus Fér. and D'Orbig., Céph. Acétab., p. 87, pl. 6, bis, ter. 
Parasira catenulaia Steenstrup, Vidensk. Meddel. naturh. pata Kjoben- 

havn, 1860, p. 333. 

Verrill, Amer. Journ. Sci., xix, p. 293, Apr., 1880; Trans. atin: Acad., v, p. 

362, pl. 33, figs. 2, 2a, 1881. 
Plate XL, figures 2, 2a. 


Female: Body relatively large, swollen, rather higher than broad, 
dilated below, larger in front, obtusely rounded posteriorly; upper sur- 
face smooth or finely wrinkled; lower surface covered with prominent, 
rounded verruce, or small hard tubercles, which are connected together 
by raised ridges, five (sometimes six) of which usually run to each 
tubercle, thus circumscribing angular depressed areas, each of which 
usually has a dark-colored spot in the center; on the sides these tuber- 
cles are less prominent and less regular, gradually fading out above. 
The head is decidedly smaller than the body, and smooth both above 
and below. The eyes are prominent, but the external opening is small, 
round, with simple border. The gill-opening is large, and extends up- 
ward on the sides of the neck to the level of the upper side of the eye- 
balls. The siphon-tube is completely united by its basal portion to the 
lower side of the head; its free portion is large and elongated, starting 
from well forward, between the basesof the ventralarms. Thereis a con- 
spicuous aquiferous pore, at each side of the base of the siphon, just back 
of the ventral arms. The arms are stout, not very long; the inner sur- 
face is broad, with two rows of rather widely separated suckers, which 
run along the margins of the arms; the suckers are rather large, and 
considerably raised, on stout bases; the first suckers form a regular 
circle around the mouth; two or three basal suckers are nearly in a 
single row. The suckers are cup-shaped, with a deep central pit, around 
which there are strong radial ridges; toward the base of the arms the 
soft, swollen rims of the suckers are wrinkled and lobulated; farther 
out fee are smooth and even. The beak is black, with sharp ane It 
is surrounded by a thick, wrinkled buccal membrane. 

The arms are erat united at base by a narrow web, which also 
runs along each of the outer angles of the six upper arms, (aaa more 
or less wide marginal membranes, according to the state of contraction, 
and by their contractions causing the arms to curl in various directions; 
one of these membranes frequently disappears, the other being so 
stretched as to become wide, when the arm is strongly recurved ; on the 
ventral arms the upper membrane becomes strongly developed, while 
the lower one is abortive. There is also a slight marginal membrane 
along the inner margins, running between the suckers and connecting 
them together. The dorsal and ventral arms are considerably larger and 
longer than the two lateral pairs, the dorsal ones are the stoutest. The 
two lateral pairs are about equal in size and length. On the dorsal 
arms there are about 96.suckers; on the lateral ones about 80 that can 
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be counted with the naked eye. The tips are very slender and covered 
with very minute suckers. 

Color of body and head above, and of upper arms, deep brownish 
purple; lower surfaces of body and head with siphon and ventral arms, 
pale yellowish, 

A fine specimen of this interesting species was taken in Vineyard 
Sound, Mass., by Mr. V. N. Edwards, in 1876. It was not known pre- 
viously from the American coast, and has been regarded as peculiar to 
the Mediterranean and West Indies. The total length of this specimen 
is 203 millimeters; of mantle, 51 millimeters; circumference of body, 152 
millimeters; length of dorsal arms, from eye, 157 millimeters; second 
pair, 94 millimeters; of third pair, 84 millimeters; of fourth pair, 134.5 
millimeters. 

The remarkable tubercles of the ventral surface mostly have five ridges 
converging to each, rarely six. In all other respects it agrees with the 
figures of Férussac and D’Orbigny. According to Targioni-Tozzetti, P. 
catenulata is distinct from P. tuberculata. If so, our species should bear 
the former name. Steenstrup considers Octopus carena Ver., the male. 


Famity ALLOPOSID Verrill. 


Trans. Conn. Acad., v, p. 365, 1881. 


Body thick, obtusely rounded; arms extensively webbed; mantle 
united directly to the head, not only by a large dorsal commissure, 
but also by a median-veutral and two lateral longitudinal commissures, 
which run from its inner surface to the basal parts of the siphon. The 
male hectocotylized right arm of the third pair is developed in a cavity 
in front of the right eye, and when mature, protrudes from an opening 
on the inner surface of the web, between the second and fourth pairs of 
arms, and finally becomes detached. It is furnished with two rows of 
large suckers, and with a fringe along the sides. The mode of attach- 
ment of the mantle to the head is similar to that of Desmoteuthis, among 
the ten-armed cephalopods. 


ALLOPOSUS Verrill. 


Alloposus Verrill, Amer. Journ. Sci., xx, p. 393, Nov., 1880; Proc. Nat. Mus., iii, p. 362, 
Dec., 1880; Bulletin Mus. Comp. Zool., viii, p. 112, March, 1881; Trans. Conn. Acad., v, 
p- 365. ; 
Allied in some respects to Philonexis and Tremoctopus. Body thick 

and soft, smooth; arms (in the male only seven) united by a web ex- 

tending nearly to the ends. Suckers sessile, simple, in two rows; mantle 
united firmly to the head by a dorsal, ventral, and two lateral muscular 
commissures, the former placed in the median line, at the base of the 
siphon ; free end of the siphon short, well forward. 

In the male, the hectocotylized right arm of the third pair is devel- 
oped in a sac in front of the right eye (Plate XX XIX, figs. 1, la); as 
found in the sac, it is curled up, and hds two rows of suckers; the 
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groove along its edge is fringed ; near the end, the groove connects with 
a rounded, obliquely placed, broad, flat or slightly concave lateral lobe, 
with transverse wrinkles or plications on the inner surface; the termi- 
nal portion of the arm is a long-fusiform, smooth process. 

The permanent attachment of the mantle to the siphon, by means of 
commissures, is a very distinctive character. 


Alloposus mollis Verrill.— Webbed devil-fish. 

Alloposus mollis Verrill, Amer. Journ. Sci., xx, p. 394, Nov., 1880; Proc. Nat. 
Mus., iii, p. 363, 1880; Trans. Conn. Acad., v, p. 366, pl. 50, figs. 1, la, 2, 2a; 
pl. 51, figs. 3, 4; Bulletin Mus. Comp. Zool., viii, p. 113, pl. 4, figs. 3, 4; pl. 
8, figs. 1-2a, March, 1881. 

Octopus? , sp., Verrill, Bulletin Mus. Comp. Zool., p. 109, pl. 4, fig. 3, 1881. 


Plate XXXIX, figs. 1, la, 2, 2a. Plate XLII, fig. 7. Plate XLIV, fig. 1. 


Body stout, ovate, very soft and flabby. Head large, as broad as the 
body; eyes large, their openings small. Arms rather stout, not very 
long, webbed nearly to the ends, the dorsal much longer than the ven- 
tral arms; suckers large, simple, in two alternating rows. Color deep 
purplish brown, with a more or less distinctly spotted appearance. To- 
tallength of a medium-sized specimen, 160"™; of body, to base of arms, 
90™™; of mantle, beneath, 50™™; of dorsal arms, 70™"; breadth of body, 
70™™, Other specimens are very much larger. 

This season two very large females, nearly equal in size, were taken: 
one at station 937, in 506 fathoms; the other at 994, in 368 fathoms. 
The former weighed over 20 pounds. Length, while fresh, posterior 
end of body to tip of 1st pair of arms, 787™™ (31 inches); of 2d pair, 
812™™ (32 inches); of 3d pair, 711™™ (28 inches); of 4th pair, 711™™ (28 
inches); length of mantle, beneath, 178™™ (7 inches); beak to end of 4th 
pair of arms, 559™™ (22 inches); breadth of body, 216™™ (8.5 inches); 
breadth of head, 280™™ (11 inches); diameter of eye, 64™™ (2.6 inches) ; 
of largest suckers, 10™™ (.38 of an inch). The body was remarkably soft 
and gelatinous in appearance, and to the touch, while living. In fact 
jt did not have sufficient firmness to retain its natural shape when out 
of water, and when placed in a large pan-it accommodated itself to the 
shape of the vessel, like a mass of stiff jelly. Color, in life, pale bluish 
white specked with rusty orange-brown chromatophores; inner surface 
of arms dark purplish brown, suckers white. 

One mature, detached, hectocotylized arm (Plate XLIV, fig. 1) was 
taken November 16. This has two rows of large, six- or seven-lobed 
suckers, a very long fringe, composed of thin, flat, lacerate processes, 
along each side; the terminal process is fusiform, acute, and loosely 
covered with a thin, translucent membrane, beneath which the inner 
surface, bearing chromatophores, can be seen. Length of this arm, 
200™™; its breadth, 20™™; length of terminal process, 30™™; its diameter, 
7™™; diameter of largest suckers, 6™™; length of fringe, 15™™. 

Two detached and somewhat mutilated arms, with portions of a third 
arm and of the basal web, of a large Octopod, probably of this species, 
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were taken by Mr. Agassiz in 1880, at station 336, north latitude, 38° 
21’ 50”, west longitude, 73° 32’, in 197 fathoms. (Plate XLII, fig. 7.) 

The largest of these arms is 420™" long and 36™" broad. The suckers 
are large, prominent, subglobular, with a contracted aperture, and have 
a thin membrane around the outer margin. They form two alter- 
nating, rather distant rows, except near the base, where several that 
are somewhat smaller than those farther out stand nearly in one row, 
with wide spaces between them. Diameter of largest suckers, 9 to 11™™; 
distance between their centers, 20 to 35". Color, dark purple. 

Taken by the “Fish Hawk,” at stations 880, 892, 893, 895, about 100 
to 115 miles south of Newport, R. I., in 225 to 487 fathoms, Sept. and Oct., 
1880; off the mouth of Chesapeake Bay, at station 898, November 16, 
1880, in 300 fathoms, by Lieut. Z. L. Tanner; and off Martha’s Vineyard, 
310-715 fathoms, 1881. 


Alloposus mollis.—Specimens examined. 


| 

g ; 
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Famity ARGONAUTID Cantr. 
Cantraine, Mall. Médit., p. 13,1841; H. & A. Adams, Genera, vol. i, p. 23. 
Argonauta argo Linné. 

Shells of this species, some of them entire, were taken by the “ Fish 
Hawk” at several of the stations 70 to 115 miles south of Martha’s Vine- 
yard and Newport, R. I1., in 64 to 365 fathoms. At least nine specimens 
were dredged. At station 894, in 365 fathoms, two entire and nearly 
fresh shells were taken, and another nearly complete. They belong to 
the common Mediterranean variety. Fragments were also taken at sta- 
tions 865-7, 871, 873, 876, 892, 895. 

The capture of a living specimen, probably of this species, on the 
coast of New Jersey, has been recorded by Kev. Samuel Lockwood, 
in Amer. Naturalist, xi, p. 243, 1877. 


. 
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Famity OCTOPODIDZE D’Orbigny. 


Octopodide (pars) D’Orbigny, Moll. Viv. et Fos., i, pp. 159, 164, 1845 (t. Gray); (pars) 
Céphal. Acétab., p. 3. 
Octopide Gray, Catal. Moll. Brit. Mus., i, p. 4, 1849. 


Head very large; external ears, small, simple openings, behind the 
eyes. Body short, thick, rounded posteriorly, destitute of lateral fins and 
internal cartilages. Mantle united to the head by a broad dorsal com- 
missure. No complex connective cartilages, nor commissures, uniting 
the mantle and base of siphon. Opening to gill-cavity narrow. 

Siphon large. Arms with either one or two rows of suckers, and 
with amore or less developed basal web. Eyes furnished with an inter- 
nal translucent lid and also capable of being covered by the external 
integument. Sexes similar externally, except that in the male the right 
_arm of the third pair is hectocotylized by the formation of a spoon-shaped 
organ at the tip. 
: ELEDONE Leach. 

Octopus (pars) Lamarck ; Cuvier; Blainville, ete. 
Lledone Leach, Zool. Misc., iii, 137, 1817 (t. Gray); D’Orbig., Céphal. Acétab., p. 72 (sub- 
genus); Gray, Catal. Moll. Brit. Mus., i, p. 21, 1849. 

Body, mantle, and siphon as in Octopus. Suckers in a single row on 
all the arms. In the male the right arm of the third pair is hectocoty- 
lized by the formation of a small spoon-shaped tip and a lateral groove, 
nearly as in some species of Octopus. 


Eledone verrucosa Verrill. 
Bulletin Mus. Comp. Zool., viii, p. 105, plates 5, 6, March, 1881; Trans. Conn. 
Acad., v, p. 380, pl. 52, 53, 1881. 


Plate XLIV, figs. 3, 3a. 


A stout species, covered above with prominent, rough, wart-like tuber- 
cles, and with a circle of the same around the eyes; four or five of 
those above the eyes are larger and more prominent. Body thick, broad- 
ovate, swollen beneath, moderately convex above, obtusely rounded 
posteriorly. 

Male: Head as broad as the body, whole upper surface of body and 
head to base of arms covered with prominent and persistent, unequal 
warts, which are roughened by sharp conical papille, eight or ten on 
the larger warts, but only two or three on the smaller ones; the warts 
diminish in size anteriorly, and on the sides, before they disappear; 
around the eyes they form irregular circles; just above each of the eyes 
there are two much larger ones, bearing more than twenty conical pa- 
pille; there is one before and one behind these, of somewhat smaller 
size. Hyes large, the lower lid purple and thickened, overlapping the 
upper one, which is thin and whitish. ‘a 

Arms considerably longer than the head and body, not very stout, 
compressed, bearing a single crowded row of large whitish suckers, 
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which are mostly separated by spaces less than half their diameter; 
margins of suckers soft and much thickened. The three lower pairs of 
arms are very nearly equal in length and size; the dorsal ones are a 
little shorter and smaller. A thin web unites all the arms for about one- 
fourth of their length, and runs up along their Sides for about half their 
length. The male has the third right arm (Plate X LIV, fig. 3, 3a) hecto- 
- ecotylized at the tip; the modified tip is preceded by 45 suckers, and is 
bordered ventrally by a broad membrane, having a white groove along 
its inner surface; the terminal organ (fig. 3a) consists of a small, ovate- 
triangular, fleshy disk, with its inner surface slightly concave and finely 
wrinkled transversely, and terminating proximally in a small point. 

Color dark purplish brown, darker purple beneath. Chromatophores 
small and densely crowded. 

The female is considerably larger than the male, and has the warts 
over the back and around the eyes relatively smaller, but of the same 
character. The arms appear to be larger than those of the male, but 
this is probably due to the fact that the male has become more con- 
tracted by the stronger alcohol in which it was, placed. 

This female specimen illustrates well the uselessness of the attempts 
to divide the species of Octopus and allied genera into groups or sections 
according to the relative lengths of the arms, as J. E. Gray and others 
have done, for-in this and many other cases the proportions of the arms 
of the right side would throw it into one section; those of the left side 
into another. The male would have to be put into a third section. 

The two known examples of this species were both taken by Mr. A. 
Agassiz, while dredging on the United States Coast Survey steamer 
“ Blake,” in 1880. 


Measurements in millimeters. 
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Specimens examined. 


Specimens. 
Locality. When 
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OCTOPUS Lamarck, 1799. 


Octopus (pars) Lamarck, Syst. des Anim. sans Vert., p. 60,1801. Cuvier, Rég. Anim., ii, 
1817. D’Orbigny, Céphal. Acétab., p.3. Gray, Catal. Moll. Brit. Mus.,i, p. 4, 
1849. Verrill, Trans. Conn. Acad., v, p. 367, 1881. 

Body short, thick, more or less rounded, usually flattened, often 
tubercular or warty, but sometimes smooth, usually with one or more 
tubercles or cirri situated above the eye. Mantle directly united to the 
head, dorsally, by a broad commissure, extending below the eyes to the 
base of the siphon. Base of the siphon without any complicated, con- 
nective cartilages. Arms united bya more or less extensive basal web. 
Suckers sessile, in two alternating rows. Siphon not intimately united 
to the whole length of the head, the free terminal portion situated be- 
hind or beneath the eyes. No aquiferous pores nor brachial pouches. 

The sexes are similar in form. In the male the right arm of the third 
pair is hectocotylized, its terminal portion being changed into a spoon- 
shaped organ, smooth on the outer, convex side and furnished with a 
series of transverse ridges on the inner concave side, and with a basal 
angular lobe, from which a groove or furrow extends along the lower 
margin of the arm to the basal web. In some species of Octopus the 
modified tip is very small, but in others, very large. 

The female has the oviducts symmetrically developed on both sides. 
The egg-sacs are large, pyriform, not very numerous, attached by the 
small end. 


Octopus Bairdii Verrill.—Baird’s devil-fish. 

Octopus Bairdii Verrill, Amer. Journ. Sci., v, p. 5, Jan., 1873; xix, p. 294, 1880; 
American Naturalist, vii, p. 394, figs. 76,77, 1873; Am. Assoc. Adv. Sci. 
for 1873, p. 348, pl. 1, figs. 1, 2, 1874. 

G. O. Sars, Mollusca Regionis Arcticze Norvegie, p. 339, pl. 33, figs. 1-10 ( 9 ), 
pl. xvii, figs. 8a to 8d (dentition and jaws), 1878. 

Tryon, Man. Conch., i, p. 116, pl. 32, figs. 37,38 (description and figures from 
the papers by A. E. V.). 

Verrill, Trans. Conn. Acad., v, p. 368, pl. 33, figs. 1, la; pl. 34, figs. 5,6; pl. 36, 
fig. 10; pl. 38, fig. 8; pl. 49, figs. 4, 4a; pl. 51, figs. 1, la; Bulletin Mus. Comp. 
Zool., viii, p. 107, pl. 2, figs. 4, 4a; pl. 4, figs. 1, la, 1881. 


Plate XLI, figures 1,2,3,3a. Plate XLII, figures 1-5. 


The body is short, thick, somewhat depressed, broadly rounded pos- 
teriorly, separated from the head only by a slight constriction at the 
sides. Head almost as broad as the body, swollen above and around 
the eyes, concave in the middle above; around the eyes, and especially 
in front and above, there are numerous small, conical, often irregular 
and rough tubercles; a little removed from the upper side of each eye 
is a much larger, rough, irregularly conical, erectile cirrus, which has 
some small, more or less prominent, conical papille on its surface; the 
whole upper surface of the body, head, and arms is also covered with 
minute scattered papillz, which are usually but little prominent, but in 
some of the larger males they become much larger and more numerous, 
and have the form of small prominent warts. 
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The jaws (Plate XLII, fig. 3) have rather blunt, slightly incurved 
tips, with the angle at the bases of the cutting edges round and without 
any distinct notch. The odontophore (Plate XLII, fig. 4) has a median 
row of large, acute teeth with broad bases, without lateral denticles; 
the inner lateral teeth are much smaller, with curved, acute-triangular 
points; outer lateral teeth longer and more acute; marginal plates 
large.and distinct. 

Siphon large, tapering, capable of being bent in all directions, so as 
to be used for swimming either forward, backward, or sideways, accord- 
ing to its direction. 

Arms subequal, relatively short, stout, nee ing to slender points, 
connected for about one-third of their late by a web, which extends 
as a narrow membrane along their margins to near the ends. Suckers 
small, not crowded, alternating pretty regularly in the two rows; in 
the iin type-specimen, which was not full-grown, the arms of the 
first pair each had about sixty-five suckers; those of the fourth pair 
about sixty. In a larger example (?) the dorsal arms have about 94 
suckers; the third pair about 100; the ventral ones about 90. 

In the male, the right arm of the third pair has its terminal portion, - 
for about a third of its entire length, modified for reproductive purposes 
into a large spoon-shaped organ (Plate XLI, fig. 1a), broadly elliptical 
in outline, with the sides incurved, and the end somewhat trilobed; inte- 
rior deeply coneave, with ten to twelve, and occasionally, in the largest 
examples, thirteen elevated transverse folds; at the base, there is a fold 
bent into an acute angle, the apex directed forward, leaving a deep Y- 
Shaped sinus behind it, which is a continuation of a shallow groove, 
formed by a thickening of the web along the lower side of the arm, and 
terminating midway between it and the fourth arm. At the end, the 
arm terminates in a small conical tip, between the two broadly rounded 
lobes of the spoon-shaped organ; at the base of this organ there is a 
slight constriction; the basal portion of the arm bears 30 to 37 suckers, 
like those on the other arms. The modified portion of the arm is con- 
siderably longer than the distance between the constriction at its base 
and the interbrachial web, and about equal to one-half the total length 
of the part which bears suckers. The corresponding arm on the left 
side is of the ordinary form, and has, in medium-sized examples, about 
51 suckers. 

The female differs but little from the male, externally, except in lack- 
ing the modification of the third right arm: 

Some of the larger females were filled with mature eggs. These are 
large and rather numerous, occupying a large part of the interior of the 
body. They are enclosed in long-pyriform sacs, with the small end taper- 
ing to a filiform point, by which they adhere. 

Length of the original male specimen, in alcohol, exclusive of the 
arms, 44>"; breadth of the body, 31™™; between eyes, 18™™; length 
of arm, of the first pair, from mouth, 57mm ; from mouth to edge of-web, 
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18™™"; length of modified portion of third right arm, 18™™; breadth of 
this organ, when expanded, 11.5". Subsequently, considerably larger 
specimens, both male and female, have been taken. 

One of the largest males (station 878) measures, from tip of dorsal arms 
to end of body, 163™"; from edge of dorsal web to end of body, 75™™; 
from edge of mantle beneath, to end of body, 38"; breadth of body, 
48™™; of head, 41™™; length of dorsal arms, to beak, 110™™; of second 
pair, 112™™: of third pair, 115™™; of fourth pair, 110™™; of hectocotyl- 
ized arm, 85™™; length of terminal spoon, 33™™; its breadth, 17™™, 
This specimen has 13 transverse lamellz in the spoon. 

One of the largest females (station 895) taken in the breeding season 
and filled with eggs, in alcohol, measures, from tip of dorsal arms to end 
of body, 170™™; edge of dorsal web to end of body, 90™"; mantle, be- 
neath, 46™™; breadth of body, 55™™; of head, 41™™; length of dorsal 
arms, from beak, 125™™; of second pair, 120™™; of third pair, 115™™; of 
fourth pair, 115™™. 

When living, the ground-color was usually pale, translucent, bluish 
white above, thickly specked with light orange-brown and dark purplish 
brown. Its colors were changeable, but apparently less actively so than 
in the squids. 

This species was first discovered by the writer while dredging, in 
1872, on the United States Steamer ‘‘Mosswood”, in the Bay of Fundy, 
off Eastport, Me., in 75 to 80 fathoms. Although so recently discovered, 
it proves to have a very extensive range, both geographically and in 
depth. It is one of the most common and characteristic inhabitants of 
the bottom, in 100 to 500 fathoms, along our entire coast, from South 
Carolina to Newfoundland. It was taken in the trawl, by the U.S. 
Fish Commission, in 1872, 1873, 1874, 1877, 1878, 1879, 1880, and 1881, in 
depths ranging from 50 to 500 fathoms, at numerous localities, from off 
Halifax, N. S., and the Bay of Fundy, to the region 90 to 100 miles 
south of Martha’s Vineyard and Newport, R. I., where it is common and 
of large size. It was obtained by Mr. A. Agassiz, on the “ Blake”, in 
1880, at various stations, from N. lat. 41° 34! 30’, to 32° 43/ 25”, in 178 
to 524 fathoms. 

In November, 1880, it was taken by Lieut. Z. L. Tanner, on the “ Fish 
Hawk”, off the mouth of Chesapeake Bay, in 157 to 300 fathoms. 

The Gloucester fishermen have brought in several specimens from the 
banks off Nova Scotia and Newfoundland. These were presented by 
Captain Murphey and crew, of the schooner ‘Alice M. Williams” (lots. 
372, 501, 917); by Capt. J. W. Collins and crew, of the “Marion” (lot 
264); by Capt. J. F. Critchett and crew, of the “Commonwealth” (lot 
4921); by Mr. E. Perkins, of the “Grace L. Fears” (lot 351); by Mr. 
Robert Hurlburt, of the “Barracouta” (lot 605); by Capt. Thomas Olsen 
and crew, of the “Epes Tarr” (lot 771); and by Capt. J. McDonald 
and crew, of the ‘““G. P. Whitman” (lot 792). . 
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Prof. G. O. Sars has taken it, off the Norwegian coast, in 60 to 300 
fathoms. 

It occurs both on soft muddy bottoms and on hard bottoms. Both 
sexes often occur together, but the males are usually the most numerous. 

Males, with spermatophores escaping, have been taken, from July 27 
to September 21, at stations 138, 161, 163, 223, &c. 

One of the specimens obtained by Mr. Agassiz is remarkable for the 
length and slenderness of the cirrus above the eyes (Plate XLI, fig. 3). 
This is an immature male, and does not appear to differ in any other 
way from ordinary specimens, of similar size. The appendage of the 
hectocotylized arm is small and not fully developed (as is always the 
case in young males), and has an ovate-triangular form, a slightly con- 
cave surface, and only a few transverse lamell. 

This species resembles O. lentus, but has a much larger and rough or 
lacerate cirrus above the eye. The modified arm of the male is also 
different. é 

It is somewhat related to O. Grenlandicus Dewh., but the male of the 
latter has the third right arm much longer, with the modified spoon- 
shaped portion relatively very much smaller and quite different in form, 
and with more numerous folds, and the basal part bears 41 to 43 suck- 
ers ; the other arms also have more numerous suckers; the web is less 
extensive and the body is more elongated, and appears to be smooth, 
and destitute of the large cirri above the eyes. 

O. obesus has the spoon-shaped part of the third right arm relatively 
larger, and several of the basal suckers of the other arms in a single 
row. It also differs in other respects. 

Specimens of this species were kept alive for several days, in order 
to observe its habits. Several characteristic drawings, some of which 
are here reproduced (Plate XLI, fig. 2; Pl. XLII, figs. 1, 2), were made 
from life by Mr. J. H. Emerton, showing its different attitudes. 

When at rest it remained at the bottom of the vessel, adhering firmly 
by some of the basal suckers of its arms, while the outer portions of the 
arms were curled back in various positions; the body was held in a 
nearly horizontal position, and the eyes were usually half-closed and had 
a sleepy look; the siphon was usually turned to one side, and was long 
enough to be seen in a view from above. 

When disturbed, or in any way excited, the eyes opened more widely, 
especially at night; the body became more contracted and rounded, 
and was held more erect; the small tubercles over its surface and the 
larger ones above the eyes were erected, giving it a very decided ap- 
pearance of excitement and watchfulness. 

It was rarely, if ever, observed actually to creep about by means of 
its arms and suckers, but it would swim readily and actively, circling 
around the pans or jars, in which it was kept, many times before resting 
again. 

In swimming backward the partial web connecting the arms together 
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was used as an organ of locomotion, as well as the siphon; the web and 
the arms were alternately spread and closed, the closing being done 
energetically and coincidently with the ejection of the water from the 
siphon, and the arms, after each contraction, were all held pointing 
straight forward in a compact bundle, so as to afford the least resistance 
to the motion (Plate XLI, fig. 2). As the motion resulting from each 
impulse began to diminish sensibly, the arms were again spread and the 
same actions repeated. This action of the arms and web recalled that 
of the disk of the jelly-fishes, but it was much more energetic. 

The siphon was bent in different directions to alter the direction of 
the motions, and by bending it to the right or left side, backward mo- 
tions in oblique or circular directions were given, but it was often bent 
directly downward and curved backward, so that the jet of water from 
it served to propel the animal directly forward. This, so far as ob- 
served, was its only mode of moving forward. Thesame mode of swim- 
ming forward has previously been observed in cuttle-fishes (Sepia) and 
in squids (Loligo). 

This species was much more active and animated in the night than 
during the day. It is probably largely nocturnal in its habits, when at 
liberty. None of the specimens could be induced to take food, and 
none survived more than four or five days, although the water was fre- 
quently renewed to keep it cool and pure. They had been rather roughly 
handled by the dredges and trawls, without doubt; but the unavoid- 
able exposure to the higher temperature of the water, near and at the 
surface, especially in summer, is sufficient to kill many of the deep-water 
animals, while others that live for a short time never entirely recover 
from the injury thus received. 


Octopus Bairdii.—Specimens examined. 


No. Locality. Poth Bottom. PL Specimens. 
United States Fish Commission. 
Number and sex. 
Bayjof Mandy: -:=: 26 - -20-4-4-- Lf: 3j. f:1j.2 
Bacees eee o ater van ice il¢g 
aopsactlt =. (ba 56 ae se Sse 1g 
Off Sand Menan Island. 4 1j.c 
Casco Bay ...--- eee eee ee nee 1 med. 
$2) Gulfiof Maines. 22 2 s<esense=5=5 11L ¢ (fig’d). 
37 ea dO) Soae sn + eereeeee eee 21.g¢:2m.oF 
45,\'Oit- Cane Sabley sac cee css sce 1L f:4j. So: 45-9 
85-86. | Off Halifax: 7.5.2.7 2 222s .s55 58 49:49 
Gulf of Maine and Massachusetts | 
Bay. 
1878 
130 | Off Gloucester, Mass 49 |, Mud ....-..233 July 2,1 
138 | Off ts Ani. 52 seeccee 59 | Muddy ....... July 29); 1j.¢:21¢:29 
LF Cae eG DPR ae mina Score Je 425| Mad): 2.2223 ' Aug. 15 !:1j. : 
17 by) ee a3 Beane SEOa eee 54.|" Sande 2-2 -2ccce Aug. 16) 11¢:1j.f:1j.9 
iS [epee oe OO) 25 ss cee ceace nce wn ct 73 | Fine sand Aug. 16 | 5j.f: 31. 0:13.29 | 
a So ee Fi Be peniepene Hrs ac aca i yaliaee dot. bo eee Pp Agee 16) 2fs 3 ji. 0% 21.9: 37.9 
182;| Southiof Cape Ann’.<2-..22-).-..|..----25 trioce doamBsacce: | Aug. 29} 4j.9 | 
184 | Off Gloucester, Mass ......-,.... | 45 | Muddy ...,...| Aug. 29 | 3j.9:1li. od 
TOOT Of Cape Anis 220 to eo2- 5 sass | 5H | SMe. Pe riae Sept. 2 | 1j.0:210:11.9:2j.9 
207 | Off Gloucester, Mass ......-...-. 42 | Soft mud -..... Sept.16)1j.c 
Shih On CapecAnn = -- 0. ana4-)o225~' : 60:)| Mideee ese. = Sept. 17 | 4j.¢:2j9:19 
PART Eee DOvee saa 5 oe ace a aeceewes'cs | 68) |peesdOwnteece} oeptn kr tbl gf 
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Octopus Bairdii—Continued. 
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No. Locality. Natt. Bottom. een Specimens. 
Gulf of Maine and Massachusetts 
Bay—Continued. 
1878. : 
214 || Of Cape Ann” 7 ce... c= oeeaeen eae 57 | Fine sand..... Sept. 17 | 1m. 
Pea Eris’ MO) bat ce) Seton ene a eaneee 47 | Soft mud ..... Sept. 21 | 2¢:19:119Q 
233 | South of Cape Ann....-......... 5) | ARE Cees Sept. 24 | 1j.¢ 
208 Wolacen GIDIRABEBS segs absadcoceceiae Apiaee sd eet... 2 = Sept. 24 | 2j.d:1j.9? 
238 | Off Cape Ann..........-.----.... CES EE oe Sort ae 2° 
1879. 
264 | Off Cape Cod . Seb ds amine eaten 80 | Mud.......-... July 29 | 2j.0:1j.9:11.9 
Beal seen) PERS as oee AS Ss escos4e Se Daa eee sO ya =o ciate Sept. 10 | 2m. ¢:1j.? 
864) | 5c-e dol eeeee: Satan posse eens 70 | Hard sand Sept. 18 | 3L og: 2j. hf; 219 
372 | Off Chatham, IMGRS occ. ceseaeues {EUL|st eg BS SB Ra eer Sept. 19 | 11.9 
Of Newport, R. I. 
N. lat. W. long. 1880, 
869).|409) 020187700103! 06" «ese ee 192 | Mudandsand.)| Sept. 4 | 11.9: 3j.9 
SFO AOS OLN SGM TOO 22! S80 eee ecm 155 | Fine sand..... Sept. 4/11.¢:3j. 
874 | 40° 00! 00”; 70° 57/00”. _...22.. 62. 85 Dd sees. 528 Sept. 13 | 1 
878 | 39° 55’ 00”; 70° 54’ 16”............ ah eel O ieee em cle = Sept. 13 }11.¢ 
879 | 39° 49’ 30’; 70° 54’ 00” .....-...... 225 | Fine sand ....| Sept. 13 | 1¢:19 
8807) 39° 4830!" 70° 54 00"... one 2524) Mud 22... 2. - Sept. 13 | 1d: 19 
892 | 39° 46’ 00”; 71° 05! 00”. ........... AST | ieee cw acee es Oct. 2/119 
893 | 39° 52! 20’; 70° 58/ 00”..........-. BYP) Sv odi Ce eee eee Oct. 2/20: 29 
894 | 39° 53’ 00’; ‘70° 58’ 30”... .. 22... 365 Sand Be sterateeere o Oct. 2/31L06:39 
895 || 39° 56’ 30; 70° 59/45” <2 ee DOR we MHC Sock vce es Oct. 2) 20h: 209 
Off Chesapeake Bay. 
N. lat. W. long. 
BOT ono OU: tao O OU ee ann aes 1574) Sand 2.2... 7s: Nov. 16/11¢ 
898 | 37° 24’ 00’; 74° 17/ 60”............ SOD Mad 5 oon nce Nov. 16)2¢:492 
Blake Expedition, United States 
! Coast Survey. 
N. lat. W. long. 
303: | 41° 34’ 30”; 65° 54! 30”............ 1880 | 1¢ (fig’d). 
332 | 35° 45! 30”; 74° 00! 48” ...........- 1880 |} 4¢:1Qj. 
327 | 34° 00’ 30”; 76° 10/ 30”............ 1880 |} 1¢:1@ 
B10) 89959! 16 FOO 1 BOBO eee Seema cee 1880 | 1¢ 
336 | 38° 21/ 50; 73° 00! 32/....-.-.-... 1880 !1 cj. f 
321 | 32°43! 25" -977° 20! 80" oo sae coe can 1880 | 1:1 Qj. 
306 | 41° 32/ 50"; 65°55! 00 oe eae cee 1880 | 1 oj. 
Of Martha's Vineyard, United 
States Fish Commission. aa 
925 | S.4 _W.86 miles from Gay Head .-. 224 | Sandandmud.| July 16/110: 3j.¢ 
939 | S. Le E. 4 E. 98 miles from Gay 
sapinebantid iene ts senepeebee 258 | Sandandmud.| Aug. 4/ 16:1 9: 1j. 
945 | S. by’ VY. 32 W. 844 miles from Gay 
swine ein clans et aanicmein sacs 202 | Sandandmud.} Aug. 9/39:1¢ 
946 | S. by WV. 3 W. 874 miles from Gay 
cits ictal ee ee eee eee 241 | Sandandmnud.| Aug. 9/4 9:5o¢: 2 j. 
947 | S. by W Ww. 3 W.89 miles from Gay 5 
e Head: .i%.Scacc. eerie ascseeae 312 | Sandandmud.| Aug. 9 re: 9:46 
951 | S. . atta from Gay Head ....... 219) |eMind 52: Aug. 23/49:2¢ 
952 | S.4 E. 874 miles from Gay Head. - 388 | Sandand mud.| Aug. 23/49:2¢ 
994 | SSW. Fi W. 1044 miles from Gay 
FUG sie -)s Sa aoe eaaeae en ee 368, Mud.......... Sept. 8/11¢ 
997 SSW. ‘ ‘W. 1034 miles from Gay : 
Head eis. . stilt te ateeeeeeeoe S35 i| MONG... oso. . Sept. 8/1j.¢ 
998 | SSW. 3 W. 102} miles from Gay 
IBA 2.2) o a0: <2 + gts nee ee $027) Wid’. ....2-.-- Sept. 8/1¢0:12 
1025 | ew Fi W. 95 miles from Gay 
peitccrinned at cemebenonaeee 216 | Mud..........| Sept. 8 | 4j. 
1026 ssi. 4 W. 934 miles from Gay 
3 ee Rr See he AER ETS. 182 | Mud..........| Sept. 8) 11¢:11 9 
1028 | SSE. 4, E. 1084 miles from Gay 
(A LSE 3 ee ee eee 410 | Mud..........| Sept. 14 /1¢ 
1033 Ss. i E. 106 miles from Gay 
PR etre sees Ole cmc/aew'es'e 2 183 | Sand & gravel.} Sept. 14 |1¢ 
1035 | SSE. rs E. 1034 miles from Gay 
(lp He! = 6 aot Sa Se Ba ee eee 120 14 ihe 
1045 | Off Delaware Bay. 5 312 Wille 
1047 | Off Delaware Bay...----..--..--- 156 10/19 
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Octopus Bairdii—Continued. 


: Fath- When ¢ e 
Lot. Locality. RATE Bottom. collected: Specimens. 
Gioucester Fisheries. VESSEL. 
é M4 1879-80. 
264 | 42° 49’ N. lat.; 62° 57’ W. long.... 250 | Marion ....... Jan. Died 
351 | 449 17 00” N.; 58° 10’ 00” W ..-... 120 | Grace L. Fears| June 5/1j.: 1m. 2 
372 | Off Miyuelon Island...........-.. 7 anes M. Wii- | July — | 1 
ams. 
421 | Banquereau, off Nova Scotia..... 300 | Commonwealth) Ang. 14 | 1m.9? 
501 | 43° 14’ 00’ N.; 61° 07’ 00” W ..... 250 Alice M. Wil- ; Oct. 9|1m.9? 
; ams. 
21a) Grand: Banks <8 98 - = Sete ore epee [mine six = any Cunning- | July 8] 11.9 
am. 
GOSt Browse Banks Soar a. ocho Sece cs -laeeuanes Barracouta ...| Jan. — | 1 mutilated 
771 | Off Saint Peter's Bank -.-...-..-. 80 | Epes Tarr ....| July —}1¢:1 92 
RO ne see a at cr ars Stata tain baheremisaty' (eS cioesis G. P. Whitman) Aug. —/11¢ 
Sit | panguereail, N.S ccmcincs ce tseeci|seorccs - FANICE EVES Wile poo. 2eee oe aL ered 
| liams. 
| 


In the last column of this table, large; j=young ; m=medium sized; ¢=male; 
© =female. 


Octopus lentus Verrill. 
Verrill, Amer. Journ. Sci., xix, p. 138, Feb., 1880; p. 294, April, 1880; Trans. 
Conn. Acad., v, p. 375, pl. 35, figs. 1,2; pl. 51, fig.2; Bulletin Mus. Comp. 
Zool., viii, p. 108, pl. 4, fig. 2, ¢. 


Plate XLIII, figures 1,2,female. Plate XLIV, figure 2, male. 


Female (type-specimen): body broad, stout, depressed, slightly emar- 
ginate at the posterior end, rather soft to the touch, and in some speci- 
mens gelatinous in appearance; a thin, soft, free, marginal membrane 
runs along the sides and around the posterior end of the body, becom- 
ing widest (about 12™™) posteriorly ; in some of the more strongly con- 
tracted specimens this membrane is but little apparent. Head large, 
broad, depressed, with the eyes large and far apart; above each eye 
there is a small, simple, conical, acute, contractile cirrus. A well-de- 
veloped, thin web connects the arms, considerably above their bases, 
and then runs up to the tips as a broad margin to each arm. 

The arms are rather large, stout at base, with a broad inner face, and 
taper gradually to very slender tips; the first and third pairs are nearly 
equal in length; those of the second are also about equal in length to 
the fourth pair, but are somewhat shorter than the first and third. The 
arms on the right side are all somewhat longer than the corresponding 
ones on the left. The arms, measuring from the beak, are more than 
twice as long as the body. The suckers are arranged in two distinct 
rows, to the base. 

Color of head and body, above, and of body, beneath, deep reddish- 
brown, closely specked with darker brown, and with many small round- 
ish spots of whitish on the body and arms. 

Length of the type-specimen (female) from the beak to end of body, 
notincluding marginal web, 60°"; breadth of web, 22; total length, 194; 
breadth of body, 40; breadth of head across eyes, 32; of eye-openings, 
10; of eye-balls, 17; length of mantle, beneath, 38; length of first pair 
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of arms, 112 and 105; of second pair, 103 and 96; of third pair, 112 and 
106; of fourth pair, 94 and 97; breadth of those of the three upper 
pairs, 8; of the ventral pair, 7™™. 

Male: Body depressed, rounded posteriorly, with only a trace of a 
lateral and posterior fold; surface soft and nearly smooth, but showing 
a small number of minute white papille sparsely scattered over the 
dorsal surface. Cirrus above the eye small and simple, usually con- 
tracted into a small wart-like papilla. Head broad and flattened ; eyes 
large. Arms rather long and slender, with slender tapering tips, their 
bases united by a rather wide web. Suckers small, very prominent, 
forming two regular rows quite to the base. 7 

The first two pairs of arms are nearly equal and somewhat longer 
than the two lower pairs, which differ but little between themselves. 
The hectocotylized arm (third of right side) bears thirty five suckers, in 
two rows, and a remarkably large, terminal spoon-shaped organ, which 
occupies more than a third of the total length of the arm; its sides are 
bent up and the edges inrolled, so as to form a deep cavity; its outer 
end is broadly rounded laterally, and terminates in a central, narrow, 
acute lobe; internally there are nine large, high, oblique lamelle, with 
deep fossz between them; the proximal end has a large, acute, triangu- 
lar lobe, with involute margins; from this lobe a broad groove extends 
along the lower edge of the arm to the margin of the web; where it 
terminates there is a distinct thickening of the bounding membrane. 

The two males of this species, described above, were dredged by Mr. 
Agassiz, on the Blake, in 1880, in 464 and 603 fathoms. They agree 
well in the peculiar characters and large size of the appendage of the 
hectocotylized arm. The females only were previously known. AlI- 
though these males have a mere trace of the loose membranous fold of 
skin, along the sides and around the posterior end, so conspicuous in 
the original female specimen of this species, they agree so well in other 
characters that I unite them without much hesitation. It is probable 
that the presence or absence of the membranous fold, in this and other 
species, may be due merely to differences in the state of contraction 
when they die, or even to differences in the strength of the alcohol. 


Measurements in millimeters. 
. 


Right side. | Left side. ¢ | Right side. 2 | Left side. ? 

Total Yeneth..-...-.-..--<-- Jodaneees Dawes sucns = ess. = 108 | ee ee eee 
Posterior end to center of eye -...-.-- BY Oe ye ee eee eed Pee SRO mre er) oe yori 42 ee 
Eye to tip of dorsal arms ............ Ee ain Soin = nin aio 0 <) gine apis cs one se tere 
Breadth of body... -.. 2.2.3... 00.00.02 Shi Fess b9. £55 Sf. 40, «fist -EEEe ees 
Bresannon Need... . 2. sc neces SO We eae dee c's cides Sag! leewameeae ane aa 
Length of dorsal arms from mouth .. 65 61 112 105 
Length of second pair from mouth .. POW he ae IR SRR 103 96 
Length of third pair from mouth .-...|..-..-..-..----+ 52 112 106 
Length of hectocotylized arm from 

pe noe - Soe Se ae tone eee 584 A eet tata p sees] Acaasbhass chet eps dee eee 
Length OG daraugp ae a. 5552. ~ 0000 4) ono nmiseaeede eee 53 94 97 
Length of spoon-shaped appendage. . 7 | ee se Oe ee Be ne MPR = ihn 
Breadth of the same........-----.-.. IGS Py ilmeeetas oe eacedioie a5 06 P= ate s2|- sooner eee 
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The first specimen of this species was taken off Nova Scotia, near Le 
Have Bank, in 120 fathoms, by Capt. Samuel Peeples and crew of the 
schooner ‘“ M. H. Perkins”, and presented to the U. S. Fish Commission. 
A few others have since been brought in by the Gloucester fishermen 
from the bank fisheries. Mr. A. Agassiz dredged it on the Blake in 
1880, as far south as N. lat. 33° 42/15”. It ranges in depth from 120 to 
‘603 fathoms. 

In the soft consistency of the flesh and skin this species resembles 
Octopus obesus. It differs in the shorter and posteriorly emarginate 
body, and especially in the arrangement of the suckers, which in that 
Species are in & single series toward the bases of the arms. 


Octopus lentus.—Specimens examined. 


Specimens. 
No.| Stat. Locality. Fath. | When |____ 
No. andsex. 

7 326 | N. lat.33° 42’ 15”, W. long., 76° 0’ 50” (Blake)..........-..--. 464 1880 yop ye) 

10 329 | N. lat. 34° 39’ 40’, W. long., 75° 14’ 40” (Blake)...........---- 603 1880 1 & (fig’d) 
Lai} BEC eae Le Have Bank, N.S. (sch. M. H. Perkins) .........--..--..-- 120 1879 | 1 9 (fig’d) 
(18 Wes otek S. of Newfoundland (sch. Proctor Brothers).-.....---.---.. 150 1880 | sm. 9 
Aad Ura Slee eevee: St. Peter’s Bank (sch. Augusta H. Johnson) .....-...-..--- 200 1880 | 11.9 
SUM ees es ee BANGneTeaT (Sehs MH Pes) LAL) sce = tetas sa-clnectaness slaceaclsoes- = 1880 | 19 
BOB j| re sera. c1 Sate N. lat. 44° 32’; Gr. Bank (sch. Guy Cunningham) .......-..-|.-. --- 1880 | 1 Q 


Octopus obesus Verrill.—(Stout devil-fish. ) 
Octopus dbesus Verrill, American Journ. Sci., vol. xix, p. 137, Feb., 1880; vol. 
xix, p. 294, Apr., 1880; Trans. Conn. Acad., vol. v, p. 379, pl. 36, figs. 3, 4, 1881. 


Plate XLII, figures 6, 6a. 


Male: Remarkable for the great size of the spoon-shaped organ of 
the right arm of the third pair. Body relatively large, stout, oblong- 
oval, somewhat flattened above, obtusely rounded at the posterior end; 
soft and somewhat gelatinous in texture; skin, so far as preserved, 
smooth, soft. No cirrus exists above the eye, in our specimen, but the 
skin is not so well preserved in that region as to render it certain that 
a small one may not have existed, in life. Eyes very large. 

Arms moderately long, the dorsal longest, others successively shorter ; 
all are somewhat laterally compressed at base, tapering to long, slender 
tips; a moderately developed web connects them together at base. The 
hectocotylized arm (third of right side), bears at the end a very large, 
broad and thick, but not very deep, spoon-like organ, occupying more 
than a third of the total length of the arm; its inner surface is crossed 
by eleven oblique, thick, rounded folds or ribs, ten of them converging 
backward to the median line and at their outer ends joining a marginal 
thickening; the distal end terminates in a median pointed lobe, with a 
thin, rounded, lateral lobe each side of it; the proximal border is 
formed by the last (eleventh) fold, which is V-shaped, with the apex 
pointing distally. A broad, thin, marginal membrane extends along the 
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lower side of the arm, from the terminal organ to the base. The suck- 
ers have been partly detached from this arm. 

The suckers of all the arms are moderately large, nearly globular in 
form, rather numerous; the first six to ten at the base are nearly in one 
line, except on the left arm of the sceond pair, and appear to form only a 
single row; in this part the inner face of the arm is narrow, most so on 
the right arm of the second pair, and least on the left arm of the same 
pair; farther out this face becomes broader and the suckers are in two 
distinct rows. The suckers are destroyed on the distal, portion of all 
the arms. 

The color of the body and arms is mostly destroyed, but so far as pre- 
served, is pale pinkish, more or less thickly speckled with distinct red- 
dish brown spots, most conspicuous at the bases of the arms and above 
the eyes (elsewhere the color is probably not so well preserved). Length 
of body, from posterior end to base of arms, 82™"; to center of eye,72; 
to edge of mantle, beneath, 49; to tip of right dorsal arm, 213; left, 
198; to tips of second pair, 200; to tip of right arm of third pair, 173; 
of left, 197; to tip of right of fourth pair, 187; of left, 178: to edge of 
web, 110; breadth of body, in middle, 46; breadth of head, across eyes, 
38; breadth of dorsal arms, at base, 8; diameter of largest suckers, 3; 
length of spoon-shaped end of right arm of third pair (hectocotylized), 
35; breadth, 16; length of the rest of arm, to mouth, 65™™. 

Taken from. the stomach of a halibut, 36 miles east from the N. E. 
light of Sable Island, in 160 to 300 fathoms, by Charles Ruckley, of the 
schooner H. A. Duncan, and presented by him to the U.S. Fish Com- 
mission, 1879. 

A second, smaller specimen, apparently of this species, was also taken 

» from the stomach of a halibut, from Banquereau, off Nova Scotia, in 150 
fathoms, and presented to the U. 8. Fish Commission by Capt. Chas. 
Markuson and crew, of the schooner ‘“ Notice”, April, 1880. The latter 
specimen was, however, in too bad condition to afford any additional 
characters. | 


This species differs from Octopus Bairdii V. and O. lentus V., from the — 


same region, in its longer and larger body, and especially in having tha 
basal suckers in a single row. The ‘spoon’ of the hectocotylized arm is 
very much larger than in O. Grénlandicus, and considerably larger and 
flatter and more deeply trilobed at the end than in O. Bairdit. 


Octopus piscatorum Verrill.—(Fishermen’s devil-fish. ) 
Octopus piscatorum Verrill, Amer. Journ. Sci., vol. xviii, p. 470, Dec., 1879; vol. 
xix, p. 294, Apr., 1880; Trans. Conn. Acad., v, p. 377, pl. 36, figs. 1, 2, 1881. 
Plate XL, figures 1, la. 


The body of the female is smooth, depressed, about as broad as long; 
obtusely rounded posteriorly, not showing any lateral ridges nor dorsal 
papille. No cirrus above the eyes. Arms long, rather slender, taper- 
ing tolong, slender, acute tips, the upper ones a little (2.5™™) shorter than 
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those of the second pair, which are the longest ; the third pair are about 
one-half inch (12™™) shorter than the second; the ventral pair about one- 
fourth inch (6™™) shorter than the third. In our specimen all the arms on 
the right side are somewhat shorter than those on the left, and the web 
between the Ist and 2d pairs is narrower, due perhaps to recovery from an 
injury. The web between the arms, except ventrally, is of about equal 
width, and scarcely more than one-fourth the length of the arms, meas- 
uring from the beak. Between the ventral arms the web is about half 
as wide as between the lateral. 

The suckers are moderately large, alternating in two regular rows, 
except close to the mouth, where a few stand nearly in a single line; 
about fourteen to sixteen are situated on the part of the arms included 
within the interbrachial web. The whole number of suckers on one arm 
is upwards of seventy. 

Color of the alcoholic specimen, deep purplish brown, due to very 
numerous crowded, minute, specks; eyelids whitish. The front border 
of the mantle, beneath, and the base of the siphon and adjacent parts, are 
white; end of siphon brown. Lower side of head and arms lighter than 
the dorsal side. 

Total length, from posterior end of body to tip of arms, of 1st pair, 
158™™; 2d pair, 160; 3d pair, 146; 4th pair, 133; to web between dorsal 
arms, 82; between ventral arms, 63; to edge of mantle, beneath, 30; to 
center of eye, 39. Breadth of body, 31; of head across eyes, 30; breadth 
of arms, at base, 55; diameter of largest suckers, 2.5; length of arms 
beyond web, Ist pair, 76; 2d pair, 82; 3d pair, 71; 4th pair, 69™™. 

Two specimens of this species, both females, have been obtained. The 
first was from Le Have Bank, off Nova Scotia, in 120 fathoms, taken by 
Capt. John McInnis and crew, of the gchooner ‘‘M. H. Perkins”, October, 
1879 (lot 530); the second was taken by Capt. David Campbell and crew, 
of the schooner “Admiral”, near the Grand Bank, north latitude, 44° 07’; 
west longitude, 52° 40’, in 200 fathoms, December, 1879 (lot 590). 

This species resembles O. Gronlandicus, of which the males alone have 
been described, and it may eventually prove to be the female of that 
species. 

This species is easily distinguished from O. Bairdwi, by its more 
elongated body, its much longer and more tapered arms, with shorter 
web; by the absence of the large, rough, pointed papille, or cirri, 
above the eyes, and by its general smoothness. The white color of the 
underside of the neck, siphon, and mantle-border also appears to be 
characteristic. 


Octopus rugosus Bosc. 

1 have seen several specimens of a large Octopus, allied to O. vulgaris 
of Europe, which were taken at Beaufort, N. C., and near Fort Macon. 
It is probably O. rugosus. 
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FAMILY CIRRHOTEUTHIDA Keff. 


Kefferstein, in Bronn, Thier-Reich, iii, p. 1448, 1866. 


Body somewhat elongated, furnished with a short, thick tapering fin 
on each side, supported by an internal transverse cartilage. Mantle ex- 
tensively united to the head. Arms united nearly to the tips by a broad 
umbrella-shaped membrane or web. Suckers in a single row, alternating 
with slender cirri. 

STAUROTEUTHIS Verrill. 
Amer. Journ. Sci., vol. xviii, p. 468, Dec., 1879; Trans. Conn. Acad., v, p. 382, 1881. 


Allied to Cirrhoteuthis, but with the mantle united to the head all 
around, and to the dorsal side of the slender siphon, which it surrounds 
like a close collar, leaving only a very narrow opening around the base 
of the siphon, laterally and ventrally. Fins long, triangular, in advance 
of the middle of the body. Dorsal cartilage forming a median angle, 
directed backward. Body flattened, soft, bordered by a membrane. 
Eyes covered by the integument. Web not reaching the tips of the 
arms, the edge concave in the intervals. Suckers in one row, with a 
pair of slender cirri, alternating with them, along mostof the arm. Cirri 
absent between the basal and terminal suckers. 


Stauroteuthis syrtensis Verrill.—(Finned devil-fish.) 
Verrill, Amer. Journ. Sci., vol. xviii, p. 468, Dec., 1879; xix, p. 294, pl. 16, Apr., 
1880; Trans. Conn. Acad., vol. v, p. 382, pl. 32, figs. 1-5, 1881. 


Plate XXXVIII, figures 1-5. 


Female: Head broad, depressed, not very distinct fromthe body. Eyes 
large. Body elongated, flattened, soft or gelatinous, widest in the middle, 
narrowed but little forward, but décidedly tapered, back of the fins, to the 
flat, obtuse, or subtruncate tail. The sides of the head and of the body, 
forward of the fins, are bordered by a thin soft membrane, about 12™™ 
wide. The fins are elongated, sub-triangular, obtusely pointed, placed 
in advance of the middle of the body, supported by internal cartilages 
which unite with a transverse dorsal y-shaped one, situated behind the 
fins. Siphon elongated, about 12™™ long, slender, round, with a small 
terminal opening. Mantle-edge so contracted and thickened around the 
base of the siphon as to show only a very small opening, and united to 
it in the middle line anteriorly or dorsally. Eyes large, distinctly visi- 
ble through the integument. 

Arms long, slender, sub-equal, each united to the great web by a 
broad membrane developed on its outer side, widest (about 38™™ or 1.5 
inches) in the middle of the arm, while the edge of the web unites di- 
rectly to the sides of the arms and, as a border, runs along the free por- 
tion toward the very slender tip. This arrangement gives a swollen or 
campanulate form to the extended web. Edges of the web incurved 
between the arms, widest between the two lateral pairs of arms. The 


* 
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arms bear each fifty-five or more suckers, in a single row. Those in the 
middle region are wide apart ,12™™ or more) with a pair of slender, 
thread-like cirri, about 25 to 32™™ long, midway between them. The 
cirri commence, in a rudimentary form, between the 5th and 6th suckers, 
on the dorsal arms, and between the 7th and 8th, on the lateral and 
ventral ones. They cease before the 23d sucker on the dorsal and lateral 
arms, and before the 22d on the ventral ones, which bear each 14. pairs 
of cirri. Near the mouth, and beyond the last cirri on the free portion ~ 
of the arms, the suckers are more closely arranged. The jaws (figures 
4, 5) have short, pointed and but little incurved tips; the cutting edges 
of both jaws have ae curved outlines. They are small, with a 
deep cavity. 

Beyond the last cirri on the dorsal arms there are 33 to 35 small 
suckers. The 2d arm on the right side appears to be imperfect. On 
this arm there are but 19 suckers beyond the last cirri; then follow 15, 
or more, minute, wartlike tubercles, extending to the tip. Color, in alco- 
hol, generally pale with irregular mottlings and streaks of dull brown- 
ish; inner surface of arms and web, toward the base, and membrane 
around the mouth, deep purplish-brown. 

Length from end of body to base of arms, 160™™; length to posterior 
base of fins, 63; to anterior base, 101; width across fins, 126; in advance 
of fins, 53 (not including lateral membrane); across eyes, 44; across end 
of tail, 30; diameter of eye, 30; width of fins, at base, 33; their length, 
44; length of arms, 330 to 355; portion beyond web, 63 to 76. Edge of 
extended web, between upper arms, about 101; between lateral arms, 
about 203; entire circumference of web, about 1218™™, but its exact ex- 
tent cannot be aseertained, because in our specimen the web between 
the ventral arms was badly torn. 

The oviduct is single and nearly median, its orifice being a little to 
the left of the median line. A large nidamental gland, consisting of a pos- 
terior, yellowish portion, and a much larger, round, dark brown, anterior 
portion, surrounds the oviduct; the portion behind these glands 1s thin, 
tubular, and contains large round ova. The anterior portion, in front 
of the glands, is large and much thickened, and terminates in a slightly 
bilabiate orifice, at the base of the siphon. From the portion of the 
oviduct in front of the large glands, I took a large mature egg, covered 
with a hard, dark reddish brown case. 

The egg, seen endwise, has a broad, elliptical outline, and while the 
two ends are truncated and smoothish, the sides are ornamented with 
numerous regular, roughened, elevated ribs. Greatest breadth of the 
egg, 11™™; thickness, 7™™; length, 6™™. The anal orifice is not raised 
on a eeenict elevation. rt small einen papilla arises in front of the 
base of each gill. 
~The only known example of this remarkable species was taken by 
Capt. Melvin Gilpatrick and crew, schooner “ Polar Wave”, north latitude 
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43° 54’, west longitude 58° 44’, on Banquereau, about 30 miles east of 
Sable Island, Nova Scotia, in 250 fathoms. Presented tothe U. S. Fish 
Commission, September, 1879. (Lot 472.) 


Measurements of Stauroteuthis syrtensis, 
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SOP ELE MH N ®: 


After the preceding pages were put in type, a number of additional 
specimens were received, some of them of great interest. Among these 
there are some forms that appear to have been previously unknown. 
These are, therefore, described in this place. Moreover, several papers 
have been published, on the same subject, during the printing of this 
report. Some of these include certain of the species above described, 
and, therefore, may well be noticed here. 

ARCHITHUTHIS Harting, 1861. (See pp. [25], [114].) 
Architeuthus Steenstrup,’ Forhandi. Skand. Naturf., 1856, vii, p. 182, 1867 (no descrip- 
tion 
Plectoteuthis Beh Descriptions of some new and rare Cephalopoda. Part II. 
< Trans. Zool. Soc. London, xi, part 5, p. 156, pl. 34, 35, June, 1881. 

Professor Owen, in the paper quoted, has given a somewhat detailed 

description, with figures, of the large cephalopod arm, long preserved 
in the British Museum. This arm had previoisly been pretty fully 
described by Mr. Saville Kent, in 1874, whose description has already 
been quoted by me. (See pp. [57-59].) Professor Owen, like Mr. Kent, 
fails to state to which pair of arms the specimen belongs. This is a 
very important omission, for in Architeuthis, as in many other genera, the 
arms belonging to different pairs differ in form and structure. The de- 
scribers of this arm would, doubtless, have been able to ascertain to 
which pair it belongs by a direct comparison with the arms ef Ommas- 
trephes, or any other related form. For this arm, Professor Owen en- 
deavors to establish a new genus and species (Plectoteuthis grandis). 
The genus is based mainly on the fact that there is a marginal crest 
along each outer angle, and a narrow protective membrane along each 
side of the. sucker-bearing face. These peculiarities are precisely those 
seen in the ventral arms of Architeuthis, and have already been described 
by me in former articles, and in this report (see pp. [35], [37], [44]), both 
as found in A. Harveyi and A. princeps. Similar membranes or crests 
are found on the dorsal arms of Sthenoteuthis pteropus (see Pl. XVII, fig. 
7 a), and other related species. 
’ The suckers on the arm, as described and figured by Professor Owen, 
are like those of Architeuthis. Therefore there is no ground whatever 
for referring this arm to any other genus, and Plectoteuthis must become 
a synonym of Archtteuthis. 

Whether the arm in question belongs to a species distinct from those 
already named, I am unable to say. There is, apparently, nothing to 
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base specific characters upon, except the form of the suckers and of their 
horny rings. But the description of the horny rings is not sufficiently 
precise, nor the figures sufficiently detailed to afford such characters. 
If the arm is one of the ventral pair, as seems«probable, the suckers, as 
figured by Professor Owen, and especially as more fully described by 
Mr. Kent, are of the same form, and agree closely, but not perfectly, 
with those of either of the Newfoundland specimens, for in the latter 
the suckers of the ventral arms are not denticulated on the inner side, 
or but slightly so. But they also agree well with those of Architeuthis 
Hartingii, as figured by Harting. Those of the original A. dux Steenst. 
have neither been described nor figured. 

As this arm cannot, at present, be referred with certainty to any of 
the named species, it may be best to record it as Architeuthis grandis, 
until better known. 

In the same article, Professor Owen has given a good figure (pl. 33, 
fig. 2) of the tentacular arm of the Newfoundland specimen (my No. 2), 
copied from the same photograph described by me (see pp. [6], [33], 
[34]). To this he applies, doubtless by mistake, the name, «| rchiteuthis 
princeps,* without giving any reason for not adopting my conclusion 
that it belongs to A. Harveyi. But he does not, in any way, refer to the 
latter species, although he mentions the specimen (my No. 5), or rather 
the photograph of the specimen, on which that species was based. He 
apparently (p. 162) supposes that both photographs and Mr. Harvey’s 
two series of measurements refer to the same specimen, which is by no 
means the case, as had been sufficiently explained by me, in several 
former papers.t 

The brief account, given by Professor Owen, of the large cephalopods 
described by others, includes none additional to those noticed by me in 
this report. On the other hand, he omits those described by Harting ; 
those described by Mr. Kirk, from New Zealand; those from Alaska; and 
several others. 


*By a singular mistake, Professor Owen, on p. 163, states that this species was 
named A. princeps by Dr. Packard, in February, 1873. But according. to his own 
statement, on p. 161, the specimen was not actually obtained till December, 1873, at 
least nine months after Dr. Packard’s article was printed. In truth, the name princeps 
was first given by me, in 1875, to designate a pair of large jaws, as explained on p. — 
41. Neither this nor any other name appears on the cited page of Dr. Packard’s arti- 
cle, though he elsewhere referred it doubtfully to A. monachus. 

+t It seems incredible that Professor Owen could have made these mistakes had he 
examined either of my former papers in which these specimens have been described 
. in detail, not only from the photographs but also from the preserved specimens. He 
does, however, refer to my detailed paper in the Trans. Conn. Acad., vol. v. But as 
he states (p. 162) that in it a “brief notice is given of Mr. Harvey’s squid,” it is fair to 
suppose that the reference is taken at second hand, for it is not to be supposed that 
he would have considered my description, covering over sixteen pages, and accom- 
panied by five plates, as a ‘brief notice.” None of my earlier papers are referred to, 
nor does he mention the large species, Moroteuthis robusta, in his account of the large 
cephalopods hitherto described. 
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I have heard of but one authentic instance* of the occurrence of speci- 
mens of this genus at Newfoundland, since the finding of the small 
specimen (No. 24), in April, 1880. (See pp. [18], [34-40].) 

The latest specimen (Mo. 27) was taken at Portugal Cove, Newfound- 
land, November 10, 1881. According to a description in the New York 
Herald, of November 25th, this specimen was nearly perfect, and had 
been shipped to New York, packed in ice. The following measure- 
ments of the fresh specimen were given on the authority of Inspector 
Murphy, chief of the Board of Public Works Department: Length of 
body, 5.5 feet; length of the head, 1.25 feet; total length, to end of ten- 
tacular arms, 28 feet; circumference of bedy, 4.5 feet; breadth of cau- 
dal fin, about 1.25 feet. A photograph of this example was made by 
Mr. E. Lyons, of St. Johns. This specimen is considerably smaller than 
the Logie Bay specimen (No. 5), but if in as good preservation as stated, 
it will, when it can be studied, give an opportunity to conmsplete the de- 
seription of the head, eyes, and certain other parts that have not been 
seen in good condition in any of the previous specimens. 


STHENOTEUTHIS Verrill, 1880. (See p. [99].) 


Ommatostrephes Steenstrup, Overigt K. D. Vidensk. Selsk. Forh., p. 89, Aug., 1880; 
the same, March, 1881. 

Xiphoteuthis (subgenus) Owen, op. cit., p. 104, pl. 28, figs. 1, 2, June, 1881 (non Huxley). 

This generic group has been discussed by Professor Steenstrup in two 
recent papers,t published during the printing of this report. In the 
first paper quoted,t Professor Steenstrup gives figures (cuts) which, with 
the descriptive remarks, will hereafter enable others to identify his Om- 
matostrephes pteropus with more certainty. He has given diagramatic 
cuts of the base of the tentacular clubs, showing the arrangement of the 
connective suckers and tubercles of O. pteropus, O. Bartramii, O. gigas, 
O. pelagicus, O. oualaniensis, and Dosidicus Eschrichtti (p. 11), and cuts 
(p. 9), showing the siphonal grooves of O. pteropus, O. Bartranvii, O. 
pacificus, Todarodes sagittatus (=O. todarus”), and Illex Coindetit (=“O. 
sagittatus,” auth.). On pp. 19 and 20 he has given a synoptical table of » 
the several genera that he recognizes in this group, which he names, Om- 
matostephini (= Ommastrephidee Gill, Tryon, Verrill). On plate 3, he fig- 
ures “Tllex Coindetii,” female, with the gill-cavity opened, showing a 


*A purely fictitious and sensational account of an imaginary capture of an Archi- 
teuthis has been published in Lippincott’s Magazine, for Aug., 1881, p. 124, by Mr. 
Charles F. Holder. 

tDe Ommatostrephagtige Bleksprutter indbyrdes Forhold. <Oversigt K. D. Vi- 
densk. Selsk. Forhandl., 1880. Presented April, 1880. [Author’s edition received 
Aug., 1880. ] 

Professor A. E. Verrils [sic] to nye Cephalopodslegter, Sthenoteuthis og Lestoteuthis. 
Bemerkninger og Berigtigelser, 1 pl. [‘‘avee un résumé en Francais,” not received ]. 
From the same, 1881. Advance copy, received by me, through the kindness of the 
author, is dated, in MSS, March 3, 1881. 

t The part of this paper relating to the nomenclature of the genus Ommastrephes (Illex 
Steenst.) has already been discussed on pp. [82], [83]. 
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large cluster of spermatophores attached to» the inner surface of the 
mantle, behind the base of the gill, and a smaller one, in front of the gill. 
In the second article referred to above, Professor Steenstrup discusses 
the genus Sthenoteuthis versus ““Ommatostrephes.” He recognizes the 
identity of Sthenoteuthis and his restricted genus Ommatostrephes, as well 
as the priority of date of the former. He also refers to 8. megaptera as 
“Ommatostrephes megaptera.” 

In the last paper* quoted above, Professor Owen has described a 
cephalopod, without locality, under the name of Ommastrephes ensifer, 
for which he proposes the subgeneric name, Xiphoteuthis. The latter 
name is, however, preoccupied. His species is a typical example of my 
genus Sthenoteuthis (1880), and appears to be identical in every respect 
with S. pteropus (see my Plate VII, figs. 2, 2a, and Plate XVII), as 
described by me. But Professor Owen fails to mention one of the most 
characteristic features of this group of squids, viz, the connective 
tubercles and smooth suckers on the proximal part of the tentacular 
club. Nor is his figure sufficiently detailed to indicate this character, 
nor even the actual arrangement and structure of the other suckers of 
the club. The high median crest and broad marginal web of the third 
pair of arms are well shown, but these are about equally broad in 8. 
pteropus and S. megaptera, and are also present in all the related species 
of this group. 

Owen’s specimen had a total length of 3 feet; length of body 15 
inches; of head to base of dorsal arms, 3.7; of third pair of arms, 12; 
of tentacular arms, 21; breadth of caudal fin, 12.6; length of their 
attached base, 6.6; breadth of body, 5; length of first, second, third, 
and fourth pairs of arms, 8.9, 11, 12, and 9.6 inches, respectively. The 
specimen is a female. It agrees very closely in size with the Bermuda 
specimen described by me, and its proportions do not differ more than is 
usual with alcoholic specimens of any species preserved under different 
circumstances, and in alcohol of different strength. The original speci- 
men of S. megaptera is considerably larger. 


Ommastrephes illecebrosus V. (See p. 83.) 


This species was taken in many localities this year by the U.S. Fish 
Commission, in deep water, off Martha’s Vineyard. Most of the living 
specimens were young, but large ones were often taken from the 
stomachs of bottom-dwelling fishes, in the same region, showing con- 
clusively that it regularly inhabits those depths. 


* Among the other species figured and described in this paper, there is a handsome 
species from the China Sea, described as Loligopsis ocellata, sp. nov. (pp. 1389-143, pl. 
26, figs. 3-8; pl. 27, figs. 1,2). This is evidently not a true Loligopsis, and belongs, in 
all probability, to my genus Calliteuthis. It agrees very closely, even to the colora- 
tion and the form of the fins and pen, with my C. reversa, but differs in having serrated 
suckers. It is much larger than my specimen, but, like the latter, had lost the ten- 
tacular arms. This species should, therefore, be called Calliteuthis ocellata. The genus 
probably belongs to the Chiroteuthide. 
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Additional specimens examined. 


Q 

g : 3 No of speci 

3 Locality. = Date. | Received from. ea aan 

n CJ 
Ss st Se civ. ? Va | 

Of Martha’s Vineyard. 
1881. 

918 | S.4 W., 61 miles from Gay Head....---. 45 |July16| U.S.F.C. ....| 1 1., from fish. 

919 | S.4 W., 65 miles from Gay Head ....-.- Sls | duly 16)-2=dorwsss-.2-. 2 1., from Lophius. 

923 | S.4 W., 784 miles from Gay Head ...... S65 y | Inaly NG donee ener 3 juv. 

924 | S.4 W., 834 miles from Gay Head --.. -- 110 |July16|.-.-do ..--..... 5 juv. 

925 | S.4 W.., 86 ‘niles from Gay Head .....-- 224 ¢)\ aly, 16)|/22 2 00s. tan 2 2 1 juv. 

939 | S. by E. 3 E., 98 miles from Gay Head...| 258 | Aug. 4|....do......... rab : , 

940 | S. by E.3E., 97 miles from Gay Head...| 130 | Aug. 4|....do -.-...... Wale 

949 | S. W., 794 miles from Gay Head....-.--- HOO Ano. 23422500) aascns se itd & in ries holatilus. 
1025 | S.S. W.4 W.., 95 miles from Gay Head .| 216 |Sept. 8|....do -........ | 1 1., in fis 
1033 | S.S. EH. 4 E. , 106 miles from Gay Head ..| 183 |Sept.14)....do -....-... | va ‘in Merlucius. 
1038 | S. by E.4 E. , 88 miles from Gay Head - 146. |Sept.21.... do, 2.2.) Wal! Is 

Newfoundland-..-.-..22.-.-4- Oy aaa |Surface.| 1880. | H. L. Osborn ..| | 31; 101 9g. 
® 


shes a Osborn, in the American Naturalist, vol. xv, p. 366, May 
1881, has given an account of the habits of this squid, at Newfoundland, 
and of the methods of capturing it there for bait. 


Enoploteuthis Cookii Owen. (See p. [53].) 

Trans. Zool. Soc. London, xi, p. 150, pl. 30, figs. 1-3; pl. 31, figs. 1-4; pl. 32, figs. 1-6; 
pl. 33, fig. 1 (restoration), June, 1881. 

Seppia unguiculata Molina, 1810 (no description). 

Enoploteuthis Moline D’Orbigny, Ceph. Acétab., p. 339. 

? Enoploteuthis Hartingii Verrill, this vol., p. [53], pl. 12, fig. 4; pl. 15, fig. 5, 1880. 


Professor Owen has very recently described in detail, and has given 
excellent figures of most of the existing parts of this large and remark- 
able cephalopod, which have been preserved so long and have so often 
been referred to, but hitherto have never been scientifically described, 
(see p. [53]). It is to be regretted, however, that Professor Owen has 
neither described nor figured the dentition of the radula in a manner to 
enable it to be used as a systematic character. His statement in regard 
to it is of the most general kind, and shows only that there are seven 
rows of teeth. It is also a matter of surprise that he has not compared 
any of the portions described with the corresponding parts of the equally 
large and very closely allied Hnoploteuthis, carefully described and 
figured by Harting in 1861 (see p. [53|), and to which I have given the 
well-merited name, HE. Hartingii. It is not improbable that the two 
forms are really identical, but this cannot be certainly determined from 
the figures, because the corresponding parts are not always represented 
in the same positions, and it is uncertain whether the corresponding arm 
is preserved in the two cases. Harting figures, rather poorly, the teeth 
of the radula, which appear to be very peculiar, if his figure is correct, 
(see my Plate XV, fig. 5, ¢, d). 

The shape of the mandibles appears to be different in the two species, 
however, and the large hooks also differ in form. f 
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LESTOTEUTHIS V.—CHELOTEUTHIS V.—GONATUS Steenst. (non Gray). 


The second of Professor Steenstrup’s recent papers* contains a detailed 
discussion of Gonatus Fabricii Steenst., with which he also unites Ony- 
choteuthis Kamtschatica Midd., the type-species of my genus Lestoteuthis 
(see p. [70]). He may be correct in uniting these forms, for he states 
that he has received specimens that agree with Gonatus Fabricii, from 
the North Pacific.t Moreover, taking the characters of the genus Gon- 
atus, as now understood, by Professor Steenstrup, the description and 
figures of Middendorff’s species apply well to that genus, and my descrip- 
tion of Lestoteuthis well defines Gonatus Steenst., except for the mistake 
in regard to the tip of the pen. But when I proposed the genus Lesto- 
teuthis, no writer had ever so described Gonatus, and the data necessary 
for the correlation of the two species did not exist in the literature of the 
subject. I have already alluded (p. [79] and elsewhere) to some of the 
very serious errors of Gray, H. & A. Adams, and others, as to the gen- 
eric and even family characters of Gonatus.{ Professor Steenstrup, in 
his last paper, has exposed a greater number of errors, some of which 
are questionable. He has, however, been fortunate in securing speci- 
mens of larger size and in better condition than those examined by 
other writers, and has given good figures and a very full exposition of 
the characters of this very interesting species. Two excellent speci- 
mens were taken by our party, this season, on the “Fish Hawk.” One 
of these is anadult male; the other is young, with the mantle 30™™ long. 
The latter agrees well in size and form with the specimen described and 
figured by G. O. Sars, as Gonatus amenus, while the former agrees with 
Steenstrup’s figure of the adult G. Fabricti. But both differ decidedly 
from a Cumberland Gulf specimen, which is doubtless the real Gonatus 
amenus Gray, and has four rows of true suckers on all the arms, and no 
hooks. It does not appear that Steenstrup has seen this form. 

The fortunate acquisition of these specimens has enabled me to ascer- 
tain, for myself, not only that Professor Steenstrup is correct in consid- 
ering two of the forms that have been described from the North Atlantic 
as simply the young and adult of the same species, but also that all the 

*See note on p. [200]. 

tThe figures, however, show differences in the form of: the pen and caudal fin, which, 
if correct, may still indivate specific differences. 

+The genus Gonatus, as established by J. E. Gray, if we judge by his description, 
was a very different group from what Steenstrup understands by it. Among the false 
characters given by Gray are the following: 1, It was said to have no eyelids; 2, to 
have no valve in the siphon; 3, to have no siphonal dorsal band. But he also says 
that it has nearly equal and similar suckers in four series, on all the arms, “all with 
small circular rings”; and the club was said to have ‘“‘ranges of small, nearly sessile, 
equal-sized cups,” with one “large sessile cup, armed with a hook in the middle of 
the lower part.” From the fact that he received his specimens from Greenland (coll. 
Moller), we must believe that he actually had before him the real G. amanus. My 
specimen from Cumberland Gulf has the suckers as described by Gray, on all the arms. 


Most of Gray’s errors have been copied and adopted by Woodward, H. & A. Adams, 
Seyoa, and many other writers. 
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essential and peculiar features of the armature, both of the sessile and 
of the tentacular arms, including the special, lateral connective suckers 
and tubercles of the club, are present, though minute, even in the very 
young individuals, such as described by G.O.Sars. The fact that these 
characters have been overlooked is undoubtedly due, in many cases, to 
the imperfectly preserved specimens that have been examined. This 
was, at least, the case with the only American specimens seen by me 
until this year. They had all been taken from fish stomachs, and had 
lost more or less of their suckers and hooks. 

A careful and direct comparison of the adult G. Fabricii with the 
mutilated specimen which was last year described by me as Cheloteu- 
this rapax, has convinced me that they are identical, and, therefore, 
Cheloteuthis becomes a synonym of Lestoteuthis. Two of the charac- 
ters, viz: the supposed presence of two central rows of hooks on the 
ventral, as well as on the lateral arms, and the supposed absence of the 
small marginal suckers on the lateral arms, relied upor for character- 
izing Cheloteuthis, were doubtless due to post-mortem changes. The 
ventral arms had lost the horny rings of the suckers, and the soft parts 
had taken a form exceedingly like that of the sheaths of the hooks of 
the lateral arms. But by the careful use of reagents, I have been able 
to restore the original form of some of the distal ones sufficiently to 
show that they actually were sucker-sheaths. The third character, orig- 
inally considered by me as more reliable and important, was the exist- 
ence of the peculiar, lateral connective suckers and alternating tuber- 
cles on thetentacular club. This is now shown by Professor Steenstrup 
to be a character of his Gonatus. But no one had previously described 
such a structure in connection with that genus. Even in the recent and 
excellent work of G.O. Sars, in which “G. amenus” is described in 
some detail, and freely illustrated, there is no indication.of any such 
structure, although the armature of the club is figured (see my Plate 
XV, fig. 1b), nor is the difference between the armature of the ventral 
and lateral arms indicated.* 

Tadd a new description of the genus Lestoteuthis, and also of my 
largest example of L. Fabricit. 


LESTOTEUTHIS Verrill (revised). (See pp. [70], [78].) 


Gonatus Steenstrup, op. cit., pp. 9-26 (non Gray). 

Gonatus Verrill, Trans. Conn. Acad., v, pp. 250, 290, 1880 (non Gray). 

Lestoteuthis Verrill, Trans. Conn. Acad., v, p. 250, Feb., 1880; p.390, Oct., 1881. 
Cheloteuthis (Chiloteuthis by typ. error) Verrill, Trans. Conn. Acad., v, p. 292, Jan., 1881. 
Cheloteuthis Verrill, Bulletin Mus. Comp. Zool., viii, p. 109, March, 1881. 


Odontophore with only five rows of teeth. Mandibles very acute, 
strongly compressed. Lateral connective cartilages of the mantle are 


Me According to Gray, in Gonatus all the sessile arms bear four rows of similar and 
nearly equal suckers; according to G. O. Sars they all have two central rows of 
sucker-hooks. My former description was based mainly on the figures and description 
of G. O. Sars, my only specimen, at that time, being an imperfect young Lestoteuthis, 
like that of Sars. 
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simple ridges; those of the siphon ovate. Nuchal olfactory crests one 
or more on each side, longitudinal. Caudal fin of adult, large, spear- 
shaped. Ventral arms with four rows of denticulated suckers. No 
trace of hectocotylization detected.* Lateral and dorsal arms with two 
marginal rows of small suckers and two median rows of larger hooks. 
Tentacular arms with a central row of hooks, the two distal ones largest; 
with a large distal and two lateral groups of small suckers, in numerous 
rows; and with a lateral group of peculiar connective suckers, alter- 
nating with tubercles, near the lower margin, and a row of smaller ones 
extending for a long distance down the margin of the arm; upper mar- 
gin of the arm with a band of small, pediceled suckers along about half 
its length. Pen narrow, with a short, hollow, posterior cone. 

Gonatus Gray, typical (non Sars, Bienat ), differs in having on all the 
arms four rows of true suckers, all of which are similar, and have the 
marginal ring divided into a series of several sharp denticles on the 
higher side. This may be a sexual character, but the two forms should 
be kept separate, awaiting further evidence. Steenstrup does not give 
the sex of: his specimens. 


Lestoteuthis Fabricii (Fabr.) Verrill. (See pp. [76], [79].) 

? Onychoteuthis Kamtschatica Middendorff, 1849. 

Gonatus Fabricii Steenstrup (pars), in Mérch, Faunula Molluscorum Ins. Ferd- 
erne, < Vid. Meddel. nat. For., 1867, p. 102; Faunula Mollusc. Islandia, 
<Vid. Meddel. nat. For., Kj6benhavn, 1868, p. 227. 

Gonatus Fabricii Mirch (pars), in T. R. Jones, Arctic Manual, p. 130, 1875. 

Steenstrup, Oversigt over d. Kongl. D. Vidensk. Selsk. Forh., 1881. [Sep. 
copy, p. 26], pl. 1, figs. 1-7. 
Verrill, (pars) Trans. Conn. Acad., v, p. 291; this vol., p. [79]. 
Cheloteuthis rapax Verrill, Trans. Conn. Acad.,v, p. 293, pl. 49, figs. 1-1f; Bul- 
letin Mus. Comp. Zool., viii, p. 110, pl. 2, figs. 1-1, 1881. 


Plate XV, fig. 1-le, 2-2d, 3-3f, 4. Plate XLV, fig. 1-1. 


Body elongated, tapering to an acute posterior end; anterior edge of 
mantle nearly even dorsally, with a slight median emargination; lat- 
eral angles well-marked, in line with the internal connective cartilage, 
which forms a long, simple, longitudinal ridge. Caudal fin broad, spear- 
shaped, broadest in advance of the middle; the lateral angles are well 
rounded; the tip is very acute; the anterior lobes are broadly rounded, 
projecting forward beyond the insertion. Head large, short, and broad; 
eyes large, occupying most of the sides of the head; eye-lids well de- 
veloped, thickened, with a narrow, oblique sinus. Siphon large, in a 
deep groove, with two stout, dorsal bridles; lateral connective cartilages 
large, long-ovate, posterior end broadest. One olfactory crest on each 
side, behind the eye, in the form of a low, longitudinal membrane; 
slight indications of another, lower down; a small, fleshy, flattened, 
projectine papilla near the auditory opening. The outer buccal mem- 


. My 1anpeat specimen, although See adult, is ah sexually mature. An older 
specimen might be hectocotylized. 
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brane has seven distinct angles. Arms rather long and strong; trape- 
zoidal in section. The dorsal arms are considerably shorter than the 
others; order of length is 1, 2, 4, 3; the third is but little longer than 
the second pair; ventral arms decidedly more slender than the others. 

Ventral arms with four rows of denticulated suckers (Plate XLV, fig. 
1c), those of the two inner rows larger; lateral and dorsal arms with 
two marginal rows of small suckers and two inner rows of larger in- 
curved hooks, inclosed, except at the sharp tips, in muscular sheaths, 
which have lateral basal expansions and short pedicels. (Plate XLV, 
fig. 1b.) Tentacular arms* long and strong, quadrangular; in my spec- 
imen they reach back beyond the base of the fin; the club is large and 
broad, with a long, narrow distal portion, having a strong dorsal keel; 
in the middle are two very large, curved hooks (figs. 1, 1a), the distal 
one smaller; proximal to these there is a row of five smaller hooks, de- 
creasing proximally, and between these and the large hooks there is, on 
one arm, a single small sucker, on the other arm a single sucker takes 
the place of the proximal hook, while an odd, small sucker stands to 
one side of the row; along the upper margin of the club there is a broad 
band of small, denticulated suckers, on long pedicels, arranged in oblique, 
transverse rows of five or six; this band of suckers is interrupted oppo- 
site the large hooks; beyond the hooks a large group of similar small 
suckers covers nearly the whole distal portion of the club (Plate XLV, 
fig. 1); at the tip of the club there is a circle of small smooth suckers; 
along the lower margin of the middle portion of the club there is a band 
of small suckers, like those on the other margin; along the basal third 
of the margin and supported on a thickened marginal expansion of the 
club, there is a row of six special, smooth, connective suckers, at the 
inner ends of transverse, muscular ridges (fig. 1e); between and alter- 
nating with these suckers, there are deep pits and as many small, round 
tubercles, destined to fit the suckers and ridges of the other club; con- 
tinuous with these a row of similar, but smaller, sessile, connective 
suckers and tubercles extends down along the margin of the inner face 
of the arm, for about half its length, becoming smaller and more simple 
proximally; an irregular band, formed of two or three rows of small, 
pediceled and denticulated suckers, extends down the other margin of 
the arm, with some scattered ones along the middle. 

The pen (Plate XLV, fig. 1d) is thin, long and narrow; anterior part 
about half as wide as the middle portion, slender, concave, with thick- 
ened margins; the anterior end is very thin, acute; the two marginal 
ribs converge gradually, as they run backward, and unite near the pos- 
terior end; the widest part of the pen is a little behind the middle; the 
thin margins begin at about the anterior third, gradually increasing in 


*The figure given (Plate XV, fig. 3) of the somewhat injured tentacular club of 
the type of Cheloteuthis rapax represents the structure nearly correctly, but many of the 
small suckers and tubercles on the arm, below the club, had been destroyed, the edge 
above e’ is injured, and of the large hooks (a, a’) only the sheaths remain. 
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width to the widest part; when they still more gradually decrease pos- 
teriorly; but toward the end they expand into the obliquely hooded 
portion, or terminal hollow cone; this portion is strengthened by a dor- 
sal mid-rib, and by numerous small ribs which radiate forward from the 
tip, one on each side being stronger than the rest. In life, the cone 
contained part of the testicle, and at the tip a cartilaginous core. 
Length of pen, in alcohol, 133™™; greatest breadth, 7™™; of shaft, 2.5™™; 
length of cone, on shortest side, 7™™. 

General color of body, fins, head and arms, deep reddish brown, 
tinged with purple; back darkest; the color is due to large chromato- 
phores rather uniformly and closely scattered over the whole surface; 
on the arms and siphon they are smaller, but they cover all the surfaces 
of the arms, except the lower side of the tentacular arms and the face 
of the club. Total length, 263™™ (10.25 inches); length of mantle, 153™™ 
(6 inches); length of dorsal arms, 57™™ ;. of 2d pair, 71™™; of 3d pair, 
77; of 4th pair, 70™™; of tentacular arms, 1007"; length of fin, 
from insertion, 63"™; from anterior lobe, 70™™; greatest breadth, 68™™, 
breadth of head, 29™™. - . 


Notes on the visceral anatomy of the male. 


In its anatomy this species resembles Ommastrephes. The branchial 
cavity is very large, extending back nearly to the base of the fin; the 
median longitudinal septum is far back, gills very long, but not reach- 
ing the margin of the mantle, attached nearly to the tip; its structure 
is like that of Ommastrephes. Liver orange-brown, very large, massive,. 
nearly as in Ommastrephes, but larger, extending back farther than the: 
base of the fin. The circulatory and renal systems are similar to those 
of Ommastrephes, in most respects. The posterior aorta goes back some: 
distance before it divides, about opposite the base of the fin, into the 
medio-ventral artery of the mantle, and a caudal artery. Two large 
ventral renal organs lie below. and to each side of the heart, and blend 
together, in front of it, into a large mass, which has a pointed lobe 
extending forward; posteriorly two lobes extend back, as usual, along 
the posterior vene-cave. The first stomach is rounded and the second 
stomach is a large, long-pyriform sac; the intestine is long; the ink-sac 
is long-pyriform. The reproductive organs are small, indicating that 
- the specimen is still immature, and probably only one year old. The 
spermary or “testicle” is small (length 18™™, diameters 2™™ and 4™™), 
flattened, tapering backward, partly inclosed by the hooded portion of 
the pen, and with the anterior end attached laterally to the posterior 
end of the cecal lobe of the stomach. The prostate gland, vesiculz- 
seminales and spermatophore-sac are small; the efferent duct is long 
and slender, extending forward over and® beyond the base of the left 
gill. 
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MOROTEUTHIS Verrill. (Sce pp. [65], [70].) 


Type, Onychoteuthis (or Lestoteuthis?) robusta, Trans. Conn. Acad., v, pp. 246-250. 
Moroteuthis Verrill, Trans. Conn. Acad., v, p. 393, Oct., 1881. 

After referring the type of Lestoteuthis to Gonatus (not of Gray), Pro- 
fessor Steenstrup admits that the gigantic species, L. (?) robusta V., is the 
representative of a distinct genus, to which he would restrict the name, 
Lestoteuthis. 

But L. Kamtschatica was especially given by me as the type of Lesto- 
teuthis, and the characters of the genus were derived entirely from that 
species, while L. robusta was referred to it only with great doubt, owing 
to the fact that its armature is almost unknown. Therefore, if Lesto- 
teuthis hereafter becomes a complete synonym, it should be dropped, 
when it cannot be kept for its special type-species. For the gigantic 
species, I proposed (Amer. Journ. Sci., vol. xxii, p, 298, Oct., 1881) a 
new genus, Moroteuthis. 

This genus will have, as known characters: A long, narrow, thin 
pen, terminating posteriorly in a conical, hollow, many-ribbed, oblique 
cone, which is inserted into the oblique, anterior end of a long, round, 
tapering, acute, solid, cartilaginous terminal cone, composed of concen- 
tric layers, and corresponding to the solid cone of Belemnites in position 
and relation to the true pen; elliptical connective cartilages on the base 
of the siphon; nuchal, longitudinal crests, three, much as in Omma- 
strephes ; eye-lids with a distinct sinus; caudal fin large, broad, spear- 
shaped; ventral arms with smooth-rimmed suckers at the base. The 
rest of the armature is unknown. 

Moroteuthis robusta is the only known species. 


Chiroteuthis lacertosa Verrill. (See p.[119].) 


Chiroteuthis Bonplandii? Verrill, Trans. Conn. Acad., v, p. 299 (non Verany). 
Chiroteuthis lacertosa Verrill, Tians. Conn. Acad., v, p. 408, pl. 56, figs. 1-1, 
Nov., 1881. 


Plate XLVI, figs. 1-1f. 

A nearly complete male specimen of a Chiroteuthis, lacking only the 
tentacular arms and the distal portion of the left ventral arm, was re- 
ceived after the preceding pages were put in type. The stumps of the 
tentacular arms, remaining, bear the same kind of unarmed sessile 
suckers as did the arm described on p. [119], and figured on Plate 32, 
figs. 1-1b. It appears to be a new species, and is very distinct from C. 
Bonplandii. The sessile arms are very large in proportion to the head 
and body, and the ventral arms are much larger than any of the others. 
‘The body is small, obconic, tapering rapidly backward to the origin of 
the caudal fin, where it becomes very small, and continues to taper to 
the very slender posterior end. The median dorsal angle of the mantle- 
edge projects far forward, as a broad angular lobe; lateral angles 
rounded and not prominent. Caudal fin relatively large, as compared 
with the body, broad-ovate in outline, widest near the middle, tapering 
backward to an acuminate, slender tip; very broadly rounded laterally, 
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narrowing abruptly anteriorly; the anterior lobes are small, rounded, | 


and project only slightly forward beyond the insertions. Siphon large, 
with a well-formed valve, far back from the orifice; dorsal bridles rudi- 
mentary. Connective cartilages on the base of the siphon, broad-ovate, 
ear-shaped, with two rounded prominent lobes projecting into its con- 
cavity, one posterior, the other ventral, so that the pit is three-cornered 
(fig. 1b). The corresponding connective cartilages of the mantle consist 
of two pits, separated by a prominent, triangular tubercle (fig. 1c). 
Head large, in proportion to the body, tapering backward from the bases 
of the arms. Eyes large; lids thin and simple, without a distinct lach- 
rymal sinus. Behind and below each eye is a long (4™™), slender, clav- 
ate papilla (fig. 1f/), probably olfactory in function. 

The sessile arms are large and, except the ventral, unusually round- 
ed; the inner or sucker-bearing faces are much less differentiated than 
usual, scarcely differing from the other sides in color, and bordered by 
only aslight or rudimentary membrane on each side; the rounded prom- 
inences from which the sucker-pedicels arise are also colored and not 
much raised. The dorsal arms are rather long and tapering, but much 
shorter and smaller than the others, slightly compressed, and with a 
slight median crest distally. The next pair are simiiar in form and 
structure, but considerably longer and larger. The third pair are much 
longer and larger, with the outer angles well rounded, and a strong me- 
dian crest extends nearly to the base, but is wider distally, where the 
arms are strongly compressed. The ventral arms are considerably 
longer and stouter than the third pair, and very different from all the 
others in form; they are strongly compressed in the direction parallel 
with the median plane of the head, and have the lower and outer angles 
well rounded, and the sucker-bearing face wide and scarcely differenti- 
ated from the lateral faces; but on the superior lateral side there is a 
wide and thick crest running the whole length of the arms, giving them 
a strongly and obliquely compressed appearance. The suckers on the 
ventral arms are smaller, fewer, and more distant than on any of the 
others; those at the bases are largest and three or four stand nearly in 
a single row; farther out, along the middle of the arm, they are dis- 
tantly arranged in two rows and rapidly become small. The left ventral 
arm shows no signs of being hectocotylized; the right one, however, 
has lost half its length by mutilation. On all the other arms the suck. 
ers are regularly and much more closely arranged in two rows, and de- 
crease more gradually in size from near the base to the tips. 

The suckers on all the arms are similar in form; they are rather deep, 
narrowed at the rim, slightly constricted above the middle, and swollen 
below, and very oblique at the base; the pedicels are slender and nearly 
laterally attached; the horny rings are very deep and oblique, and 
strongly denticulated on the outer or higher side, but on all the arms 
they are smooth on the inner side; the median, outer denticles are long, 
slender, close together; laterally they become shorter, broader, acute- 


a 
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triangular and curved forward. On the larger suckers (Plate XLVI, 
figs. 1d, 1e) the outer teeth are obtuse, but on the distal ones they become 
more slender and acute. The margins of the suckers are surrounded 
with small, elongated scales. 

The buccal membrane is thin and much produced, with the angles 
little prominent; it is attached to the arms by eight thin, but wide, 
bridles, the two superior ones united together near their origin. The 
web between the arms is rudimentary but distinct. The pen (fig. 1a) is 
very unlike that of CO. Veranyi, as figured and described by D’Orbigny. 
It has a long, narrow shaft, of nearly uniform width, and a long poste- 
rior portion, a little wider than the shaft, corresponding in length to 
that of the caudal fin; at the commencement, this portion expands into 
narrow, free, incurved margins, but these unite quickly so as to form a 
long, narrow, angular, tubular portion, tapering to a very slender tip; 
this portion (fig. 1a’) has a distinct dorsal keel, with a groove each side 
of it, two dorsal angles, and a ventral angle along each side; the narrow 
Shaft has a dorsal keel, with the sides bent down abruptly, nearly at 
right angles, and a little incurved, so as to produce a squarish keel 
above, with a deep angular groove below, while the very narrow mar- 
gins bend outward abruptly (fig. 1a’); the shaft increases very slightly 
in width, to near the subacute anterior end, but preserves the same 
form, and there is no distinct dilation of the margin anteriorly, such as 
D’Orbigny figures in the pen of C. Veranyi, nor does the posterior por- 
tion resemble his figure, though if split open and flattened out it would 
resemble it more nearly. 

This specimen is an adult male, in the breeding condition, for its 
spermatophore-sac is much distended with spermatophores. The color 
is much like that of C. Veranyi. It is everywhere thickly specked with 
small, purplish brown chromatophores, except on the buccal membrane 
and the bases of the tentacular arms, where there are but few; the head, 
around the eyes, and the end of the siphon are darker; a row of very dis- 
tinct, rather large, round, dark purple spots runs along the inner surface 
of the ventral arms, just outside of, and alternating with, the upper row 
of suckers, which they about equal in size. 

Total length, to end of ventral arms, 383™"; to end of third pair, 
366™™; to end of dorsal arms, 298"™™; tail to dorsal mantle edge, 125™™; 
to base of dorsal arms, 178™™; length of dorsal arms, 120™™; of second 
pair, 150™™; of third pair, 188"™"; of ventral, 205™"; length of caudal 
fin, 60"™; its greatest breadth, 41™™; breadth of head at eyes, 20™™; 
of dorsal arms, 7™™; of third pair, 10™™; of ventral arms, 13™™; of 
bases of tentacular arms, 3™™; diameter of largest suckers of lateral 
arms, 2.25™™. 

Brown’s Bank, off Nova Scotia, taken from the stomach of a cod (lot 
956). Presented to the United States Fish Commission by Capt. Wm. 
Dempsy and crew, of the schooner “Clara F. Friend,” June, 1881. 

The internal anatomy is somewhat peculiar in several respects, but will 
not be fully described in this place. 
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The gills are short and broad, with very long lamellz. The repro- 
ductive organs occupy a large part of the visceral cavity. The testicle 
is a large, thick, broad-ovate organ, with the two sides folded together 
around and closely united to the large cecal lobe ‘of the stomach. The 
testicle does not extend back beyond the origin of the caudal fin, the 
visceral cavity being very narrow in that region. The prostate gland 
and vesicula seminalis are large and swollen, and the spermatophore-sac 
is also large. The efferent duct is large and long, extending far for- 
ward; it expands at the end into a spade-like form, with an acute tip; 
its orifice is oblique ear-shaped, situated on one side, near the end, and 
is protected by a lobe or flap. The stomach is saccular, and the large 
cecal lobe is not very long. The liver is thick. The posterior aorta 
goes far back, nearly to the origin of the fin, before dividing, for the 
median septum of the branchial cavity is placed far back. The ink-sac 
has the ordinary pyriform shape. , 

A second smaller specimen, which proves to be a young female, in ex- 
cellent preservation, was trawled by Lieut. Z. L. Tanner, on the “Fish 
Hawk,” October 10, 1881. This was taken, off Delaware Bay, in 435 
fathoms, (station 1048). ; 

This specimen agrees nearly with the type-specimen, described above, 
in the form and proportions of the body, head, arms, caudal fin, pen, 
etc., and in the structure and denticulation of the suckers. The caudal 
fin is slightly broader in proportion, while the suckers are deeper and 
relatively smaller, especially those on the ventral arms, which are de- 
cidedly smaller than those on the lateral ones. They are finely and 
sharply denticulated on the outer edge, as in the type. 

The color is, however, quite different, for in this example the skin - 
and flesh are translucent and beautifully specked with regular, round, 
often rather large, not crowded, dark brownish red chromatophores; 
the larger of these, especially on the under side of the fin and body, are 
ocellated; on the head and arms the chromatophores become smalier 
and more crowded, more nearly as in the type. The row of large dark 
purple spots, along the ventral arms, are, in this example, decidedly 
raised and wart-like. One of the tentacular arms is perfect. These 
are very long and slender, and bear, along their whole length, rela- 
tively large rounded, wart-like, dark purple, sessile suckers having a 
small central pit. These suckers are about two-thids as broad as the 
diameter of the arm, and from close to the base of the arm to the dis- 
tal fourth they are separated by spaces mostly equal to about twice 
their diameter; distally they are less numerous. The tentacular club* 


*This arm differs considerably from the one described on p. [119] and figured on 
Plate XXXII, figs. 1-1), especially in having much more numerous sessile suckers 
along the whole length of the arm, and in having sharply denticulated suckers on the 
club. This may indicate that the latter belonged to a different species. But it is 
possible that the latter had suffered injury, before preservation, sufficient to cause 
these differences. 
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is well developed, with a broad marginal membrane along each side, 
having scolloped or notched edges. The club terminates in an ovate, 
subacute, dark purple, hollow organ, with its opening on the outer side 
of the arm. The suckers (Plate XLV, fig. 5) are regularly arranged in 
four rows. The stalk is long, with a dark purple, fluted summit sur- 
mounted by avery slender pedicel, bearing the sucker, which is hooded, 
with a lateral opening; the horny ring bears several slender, sharp 
teeth on the outer side, the central one being much the longest; the soft 
rim of the sucker is covered with many rows of small scales, the inner 
ones with acute tips. The lateral suckers do not alternate with the 
median, but the two arise close together, opposite each other, and in 
line with the teeth on the edge of the marginal membrane. The inner 
surface of the club is specked with brown chromatophores, and the 
marginal membranes are crossed by brown lines, corresponding to the 
notches in their edges. 

Total length to end of ventral arms, 194™™; to end of third pair, 150; 
to end of dorsal arms, 127; tail to dorsal mantle edge, 59; to base of 
dorsal arms, 86; length of dorsal arms, 41; of second pair, 56; of third 
pair, 69; of ventral, 110; of tentacular arms, 180; of club, 17; breadth 
of club, 5; length of caudal fin, 27; its greatest breadth, 24; of dorsal 
arms, 4; of third pair,.5; of ventral arms, 8; of bases of tentacular 
arms, 1.5; diameter of largest suckers of lateral arms, 1™™. 

This species differs widely from C. Bonplandii in the sessile arms, etc. 
It is much more nearly related to C. Veranyi, from which it differs de- 
cidedly in the pen; in the suckers; and in the caudal fin, if these parts 
are correctly described and figured, for the latter. 


BRACHIOTEHUTOIS Verrill.. 


Trans. Conn. Acad., v, p. 405, Nov., 1881. 


Allied to Chiroteuthis. Differs in having the lateral connective car- 
tilages of the siphon simple, long-ovate, and the corresponding cartilages 
of the mantle in the form of simple, linear ridges; a rhombic caudal fin; 
pen with a simple, linear, anterior portion, suddenly expanding into a 
much broader, lanceolate, posterior portion, which is naturally infolded; 
arms slender, the ventral ones not distinctly obliquely compressed ; 
tentacular club without a spoon-like cavity at tip. 

The siphon has a valve and dorsal bridle as in Chiroteuthis, and the 
suckers, so far as preserved, are similar, but those of the club are more 
numerous, and their pedicels apparently had a less prominent bulb be- 
low the sucker. 

In addition to the type-species, this genus probably includes the 
Chiroteuthis Bonplandii Verany, from the eastern Atlantic. 

C. Bonplandii, as figured, has a very similar pen, but the shape of 
the caudal fin is different, and the arms are more nearly equal in length. 
The arms are also represented as having small swellings at the tips. 
Its tentacular arms are not known. 
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Brachioteuthis Beanii Verrill. 
Trans. Conn. Acad., v, p. 406, pl. 55, figs. 3-3); pl. 56, figs. 2, 2a, Nov., 1881. 
Plate XLV, figs. 3-3b. Plate XLVI, figs. 2, 2a. 

Male: Body rather small, tapering backward to an acute posterior 
end; dorsal mantle-edge with a broad obtuse angle; caudal fin large in 
proportion to the body, broad rhomboidal; outer angles prominent, 
anterior to the middle; the anterior lobes project forward considerably 
beyond the insertions, and are rounded. The form of the fin is much 
like that of Ommastrephes. Head thickened at the bases of the arms, 
not so large in proportion to the body as in C. lacertosa. Eyes large, 
eye-lids thin. Siphon large, with two strong dorsal bridles; internal 
valve broad, rounded, somewhat back from the orifice; connective car- 
tillages long-ovate, broadest behind (fig. 2a); dorsal cartilage of neck 
oblong, with a strong median ridge and two deep parallel grooves. 
Lateral cartilages of mantle (fig. 2) are simple linear ridges, extending to 
the edge of the mantle. Arms not very large, somewhat rounded, long 
and slender; the dorsal ones are much smaller and shorter than the others; 
two lateral pairs nearly equal in size and length, more than two-thirds 
the length of the mantle. Ventral arms shorter and much more slender 
than the lateral, more than half the length of the mantle; the ventral 
arms show but little of the compressed, oblique form, so conspicuous in 
the preceding species, and the crest or fold of skin along the outer- 
ventral angle is narrow, thin, and not very conspicuous; the suckers on 
the ventral arms are in two alternating, not distant rows, often appear- 
ing almost as if in one row toward the base, where they become smaller, 
but are of the normal cup-shaped form, with finely denticulate rings and 
slender pedicels; the tips of both ventral arms are much injured, but - 
small, normal, long pediceled suckers can be traced to the tip of the left 
arm; the right arm is denuded of its skin and suckers at the tip: The 
suckers of the four lateral arms are in two rather close rows, larger, 
oblique, low cup-shaped, attached by slender pedicels, which are some- 
what swollen just below the suckers; most of them have lost their 
horny rings; marginal membranes rudimentary. Web between the 
arms rudimentary. 

Tentacular arms very long and slender, in alcohol about twice the 
length of the mantle; a few scattered sessile suckers are found along 
the whole length of the arms; tentacular club well-developed, long- 
ovate, oblique, with a thick wrist and flat or concave sucker-bearing 
face; suckers small and very numerous, crowdedly arranged in many 
rows (probabiy sixteen rows or more), some of the middle ones larger 
than the rest; suckers not well preserved, but all appear to have been 
alike in form; pedicels long and slender, with a smooth and not very 
large swelling below the base of the sucker; the suckers have lost their 
horny rims, but the sheaths are shaped much like those of C. lacertosa, 
the distal portion being hood-shaped, with a lateral opening, while the 
basal part is'swollen laterally. The tip of the club is simple, without 
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any such spoon-shaped appendage as is found in the preceding species, 
Buccal membrane large, with a free thin edge which scarcely forms 
angles. 

Pen (fig. 3a) with a narrow, linear anterior portion, consisting of more 
than half its length, decreasing in width backward, then suddenly ex- 
panding into the posterior portion, which is broad and thin, and infolded, 
so as to form a large, compressed posterior cavity; the anterior portion 
is concave beneath, with no mid-rib, the edges ex-curved and slightly 
thickened; when spread out and flattened the posterior portion has a 
lanceolate form, rather abruptly widening anteriorly and very gradually 
tapering backward, with a double midrib, and some delicate lines par- 
allel to it, while the lateral expansions are very thin and delicate. 

The teeth on the odontophore (Plate XLY, fig. 3b) form seven rows: 
the median ones have a large, acute, central, and two small lateral den- 
ticles; the inner lateral teeth have a large, acute inner denticle, and 
a very small outer one; the next to the outer teeth are somewhat stouter 
than the outermost, which are very acute and strongly curved; no mar- 
ginal plates were observed. 

Color of body mostly destroyed, in the typical specimens, but small, 
light purplish brown chromatophores are uniformly scattered over the 
parts best preserved; this is also the case on the head, siphon, and outer 
surfaces of the arms, where the skin is well preserved; scattered spots 
also occur on the inner surfaces, between the suckers. 

The male described above has the mantle 62™" long; length of caudal 
fin, 31; its breadth, 36; end of tail to base of arms, 85; length of dor- 
sal arms, 26; of second pair, 48; of third pair, 45 + (tips gone); of fourth 
pair, 35; of tentacular arms, 118; of sucker-bearing portion of club, 16; 
breadth of tentacular arms, 2; of club, 4; of lateral arms, at base, 3.5; 
of ventral arms, 3; diameter of eye-ball, 8; of largest suckers of 
lateral arms, 1.2; length of pen, 62; of anterior, narrow portion, 38; 
its breadth anteriorly, where widest, 2; where narrowest, 1.25; length 
of posterior portion, 24; its breadth, 8™™. 

The supposed female has lost the tail, but the arms are in better con-, 
dition than those of the male; it differs from the male in having dis- 
tinctly smaller suckers on the lateral arms. Length of dorsal arms, 
27™m; of second pair, 44; of third pair, 46; of fourth pair, 37; of ten- 
tacular arms, 120; of club, 16™™. 

A larger specimen (station 994), which has lost its head and pen and 
therefore cannot be positively identified, has a much darker color. It 
is dark purplish brown over the whole body. 

Two typical specimens were obtained off Martha’s Vineyard, at sta- 
tions 1031 and 1033, in 255 and 183 fathoms; one, of doubtful identity, 
at station 994, in 368 fathoms, by the U. S. Fish Commission, in 1881. 
All three were from fish-stomachs. 

This interesting species was named in honor of Dr. T. H. Bean, the 
ichthyologist, who took charge of the fishes on the “Fish Hawk” this 
season. 
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Histioteuthis Collinsii Verrill. (See p. [121].) 
Plate XXIII. Plate XXIV, figs. 3-7. Plate XXV, figs. 1, la. Plate XLV, figs. 6, 6a. 

The teeth of the odontophore originally described and figured (p. [123], 
Plate XXIV, fig. 6) were not the most developed of those on the same 
odontophore; therefore, I have prepared another figure (Plate XXIV, 
fig. 7). The pedicels of the larger suckers on the tentacular club are 
very peculiar. They are, when extended, long and remarkably stout, 
their diameter being more than half that of the.sucker. They are 
cylindrical, and are capable of being invaginated to near the middle, 
so that they can be lengthened out or very much shortened by a sort of 
telescopic motion. The upper end is thick, and so fits the basal part of 
the broad sucker that it acts as a piston, very perfectly. (Plate XXXV, 
figs. 1, la.) 

Two additional examples of this interesting species have been re- 
ceived. The first is in nearly the same condition as, but is considerably 
smaller than, the one originally described. The head and arms alone 
remain, but these are well enough preserved to show the characteristic 
color-marks. It was taken from a cod, on the western part of the Grand 
Bank, N. F., by Captain Johnson and crew, of the schooner “ Augusta 
Johnson” (lot 962). Presented to the U.S. Fish Commission, June, 1881. 

The last example also consists only of the head and sessile arms, and 
is not in so good condition as either of the others referred to. It is about 
as large as the one originally described. This was taken by Capt. Chas, 
Anderson and crew, of the schooner “Alice G. Wonson,” in 180 fathoms, 
near the northeast part of George’s Bank, October, 1881. 


Desmoteuthis tenera Verrill. 
Trans. Conn. Acad., v, p. 412, pl. 55, figs. 2-2d, pl. 56, fig. 3. 


Plate XLV, figs. 2-2d. Plate XLVI, fig. 3. 


Two small but perfect specimens of this new species were taken in 
the “ trawl-wings”* this season, at station 952, in 388 fathoms. 

The specimens are both males, but show no positive evidence of hec- 
tocotylization. The eyes are very large and prominent, occupying the 
whole of the sides of ‘the head, wide apart dorsally, but nearly in con- 


mission, this summer, consist of fine nets attached to a support extending out from 
each end of the trawl-beam. When in use they are about two feet above the sea bot- 
tom. They are provided with an interior funnel-shaped net to prevent the escape of 
animals captured. They have been of great value to us for capturing, and retaining 
in excellent condition, many kinds of free-swimming deep-sea animals, not otherwise 
obtainable, or if taken in the trawl crushed by the great masses of fishes, echinoderms, 
actinive, etc., usually taken in every haul in those waters. 

Among the things captured in the ‘“‘trawl-wings” are not only several cephalopods 
(including Alloposus, Lestoteuthis, Rossia), but Cymbulia calceolus, and other Pteropods; 
vast numbers of Sagitta, one of them bright orange-colored; numerous species of 
Copepod crustacea, some of them of great size; Schizopods; Salpze; Acalephs, in- 
cluding one very remarkable new form of Siphonophora, etc. 


*The ‘‘trawl-wings,” which were first invented and used by the U. S. Fish Com-_ 


a 
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tact beneath; eye-lids thin, entire. The body is long, somewhat fusi- 
form, slightly smaller in advance of the middle. The tissues are exceed- 
ingly thin, delicate, pale, and translucent, so that the pen and other 
organs can be seen through the mantle. Anteriorly the edge of the 
mantle is directly attached to the head, medially, by a muscular com- 
missure, and there is no free edge (such as D’Orbigny figures in Taonius 
pevo) at the narrow middle portion of this band. This commissure is 
broader within the mantle, and there is another large, oblique, muscular 
commissure, extending forward to the edge of the mantle, on each side, 
extensively uniting the inner surface of the mantle to the sides of the 
siphon. These commissures leave only a rather narrow opening to the 
gill-cavity, on each side, and one small ventral one, and the interior 
ventral cavity is partitioned off from the lateral ones. 

The siphon is large, projecting forward between the lower sides of the 
large eyes; it has no valve in the ordinary place, but toward the base, 
on the dorsal side, there are two erect, rounded, ear-like flaps, each ac- 
companied by a prominent papilla (7’), and farther forward a raised, me- 
dian, transverse fold, and a central papilla (7). (Plate XLV, fig. 2d.) 

The caudal fin is comparatively small, narrow-ovate, tapering to a 
short, blunt posterior end, and with the anterior lobes narrowed and 
searcely projecting beyond the insertions. 

Arms rounded, rather slender, tapering to slender tips; those of the 
third pair are much the longest, and like the second pair, bear along 
the distal half suckers much larger than the proximal ones; tips short, 
with few small suckers. The dorsal and ventral arms are about equal, 
and not much more than half as long as the third pair; they bear smaller 
suckers, in two rows, regularly decreasing distally. The second pair is 
intermediate in length between the first and third pairs, with two rows 
of larger suckers on the outer half, suddenly decreasing distally, with 
minute ones close to the tip. The large suckers (fig. 20, 2c) on the second 
and third pairs of arms are much larger than the others, but similar in 
form, deep cup-shaped, convex in the middle, obliquely attached, with 
a smooth horny rim, except on the distal ones, which have blunt denti- 
eles externally. There are about sixteen of these suckers on each of 
the lateral arms, but eight or ten are decidedly larger than the rest. 
The large suckers commence nearly at the middle of the arms and ex- 
tend to very near the tips. The third pair of arms have a thin median 
carina on the outer side, along the distal third. All the arms have a 
wide marginal or protective membrane along the inner edges, outside 
the suckers; these membranes are strengthened by transverse thick- 
ened, muscular processes, opposite each sucker; between these the mem- 
brane recedes so that the edge is scolloped. The ventral arms have 
also a membrane along the outer, ventral angle. I am unable to detect 
any positive signs of hectocotylization, either in the dorsal or ventral 
arms. Perhaps the presence of the very large suckers on the lateral 
arms may be a sexual character, but if so, they are symmetrical on the 
,bwo sides. 
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Tentacular arms (Pl. XLVI, fig. 3), rather stout, tapering from the 
thickened base, and in our specimens, equalling in size, and not much 
longer than, those of the third pair; club well developed, rather broader 
than the rest of the arm, with a dorsal keel and wide, marginal, protec- 
tive membranes; the suckers are arranged in four regular rows; the 
larger suckers are about equal in size to the larger ones of the dorsal 
arms; of these there are eight or nine in each row, the marginal ones are 
scarcely smaller than the median ones and similar in shape, but more 
oblique, all there suckers are cup-shaped, obliquely attached, with long 
pedicels; the marginal ring is denticulated all around, the teeth ou the 
outer or higher side being slender, sharp, and incurved; those on the in- 
ner side minute. The distal part of the club is short, and covered with 
four rows of small suckers, similar to the larger ones in shape and arma- 
ture; at the tip is a small group of minute suckers, apparently unarmed. 
At the proximal end of the club there is a group of small denticulated 
suckers, and four irregular rows of minute, connective suckers, attached 
by short pedicels, extend along the inner surface of the arm to the mid- 
dle or beyond; these are interspersed with minute tubercles, more dis- 
tinct distally, near the club. The outer buccal membrane is narrow, 
without distinct angles. 

The pen is very thin, pale yellow; the anterior portion is narrow and 
slender; the posterior portion, commencing opposite the origin of the 
fins, is lanceolate, with two faint, close ribs along the middle, and less 
distinct parallel lines each side of these; the tip is a hollow cone, about 
10™™ long. 

The teeth of the odontophore (Pl. XLV, fig. 2 a) form seven rows; the 
median teeth have a very large and long median denticle, and a small 
lateral one on each angle; the inner lateral teeth have a large inner and 
a very small outer denticle; the two outer rows of teeth are rather 
stout; a marginal row of rather ill-defined elliptical plates on each side. 

Color of mantle pale yellowish white, with scattered, conspicuous, 
round, or more or less elliptical, purplish-brown spots, 2 to 3™™ in diam- 
eter, and 5 to 10™" apart. Eyes dark purplish or chocolate-brown; 
head, siphon, and outer surfaces of arms thickly specked with purplish 
brown chromatophores. 

The length of the largest specimen is 163", from end of tail to tip of 
third pair of arms; length of mantle dorsally, 116"™; mantle to base of 
dorsal arms, 11™™; diameter of eyes, 17™™; breadth of head across 
eyes, 30™"; breadth of body, 26™™; length of caudal fin, 45™™; its 
breadth, 28"; length of dorsal arms, 20"; of second pair, 25™™; of 
third pair, 82™™; of fourth pair, 20™™; of tentacular arms, 35™™; of club, 
11™; breadth of lateral arms, at base, 3.5™™; diameter of largest 
suckers, 2. 5™™. 

Off Martha’s Vineyard, 874 miles from Gay Head, station 952, in 388 
fathoms. U.S. Fish Commsssion, Aug. 4, 1881. 
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Notes on the visceral anatomy. 


Anatomically, this species closely resembles Desmoteuthis hyperborea. 
(See Plate XXV, fig. 1.) It has a similar short, thick, compressed, ovate 
liver, with the intestine in a groove along its ventral edge, and the small 
ink-sac imbedded in its antero-ventral surface. The gills are laterally 
placed, short, with long lamelle. The heart is small, irregularly tubular, 
oblique, with four angles or lobes where joined by the principal vessels. 
The efferent vessels from the gills are long and con spicuous, because the 
bases of the gills are distant from the heart. 

The alimentary tract consists of a short, narrow rectum, attached to 
the liver, and ending in a bilabiate aperture, guarded by two slender 
papille; of a long, rather wide, tubular portion, extending back to the 
base of the caudal fin, and covered, along the ventral side, with lateral 
rows of clusters of small follicular glands, which, near the liver, diverge 
into two, separate, large, lateral clusters; posteriorly, where the rows of 
follicles cease, there is a small, firm, bean-shaped glandular organ, lam- 
ellose within, probably serving as a gizzard; this is followed by a long 
tubular, or fusiform, more or less saccular stomach and a cecal append- 
age, running back nearly to the end of the body; at its anterior origin 
this czeecal appendage is separated from the stomach by a constriction. 

The testicle is a rather small, slender, lanceolate organ, attached lat- 
erally, for its whole length, to the side of the cecal appendage. The 
prostate gland and vesiculz seminales have their usual position at the 
base of the left gill, but they are small and probably not fully developed; 
the efferent duct extends over and a short distance beyond the base of 
the gill, and is slender and pointed. The renal organs are very different 
from those of the common squids (Loligo and Ommastrephes). The pos- 
terior part of the anterior vena-cava becomes glandular in front of the 
heart; there it parts, sending a long, smooth vein to the base of each 
gill; there each of these veins expands into an ovate renal organ, be- 
fore joining the branchial auricles. 


Architeuthis Harveyi Verrill. (No. 27; see p. [201].) 

Since the preceding pages were put in type, I have been able to ex- 
amine the specimen* mentioned on p. [201]. 

This specimen was purchased by Mr. E. M. Worth, and preserved, in 
alcohol, at his museum, 101 Bowery street, New York, where I had a 
good opportunity to examine it, about two weeks after it had been put 
in alcohol. 

Although this is more nearly complete than any specimen hitherto 
brought to this country, the arms and suckers are not so well preserved 


* An account of this specimen, accompanied by a wood-cut, apparently copied from 
the photograph, was published in ‘‘ Harper’s Weekly” for December 10. This figure, 
though poor, gives a fair idea of the general appearance of the creature as it would 
look if lying flabby and collapsed on the shore. The peculiar appearance of the cau- 
dal fin was due to mutilation of that organ. 


. 
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as in some of the other examples. All the sessile arms have lost more 
or less of their tips, so that the actual length cannot be given, and 
many of their suckers are either injured or lost; the tentacular arms 
are also injured and most of the large suckers of the clubs are de- 
stroyed; the caudal fin was not only torn by handling, but one-half of 
it had, apparently, been destroyed and the wound healed before the 
death of the creature,* so that its true form cannot be determined; the 
eye-balls were burst, and most of the pen was gone. 

The head, eye-lids, siphon, and front edge of the mantle are, however, 
in fair condition, and as these parts have not been well preserved in any 
of the previous examples, some new and valuable facts were learned in 
regard to the structure of these organs. 

Many of the following characters are of generic value: The eye-lids 
were large, not much thickened, and only slightly angulated, and with 
a shallow sinus; diameter of opening about 120™™ (4.5 to 5 inches). The 
transverse nuchal crests, behind the eyes, are distinct, but only slightly 
elevated; of the longitudinal ones, only one, on each side, is distinct, 
but itis short and notvery high; the others (unless they had been rubbed 
off) are rudimentary. The siphon is large and broad; aperture, 102™™ 
(4 inches) broad, slightly bilabiate, with a broad valve within; dorsal 
bridles moderately developed. Siphon-pit shallow, smooth. Connective 
cartilages, on base of the siphon, simple, long-ovate, slightly oblique, and 
only a little concave. Connective cartilages on the sides of the mantle 
short, and close to the front edge, very simple, consisting of a short, 
slightly raised, longitudinal ridge. The dorsal angle of the mantle- 
edge projects forward considerably beyond the sides, as an obtuse angle ; 
the lateral angles are also distinct. The body is large and broad in the 
middle and anteriorly, but tapers very rapidly to the base of the caudal 
fin, which is relatively small. . 

This specimen, when examined by me, measured as follows: Length 
of mantle, to the lateral angles of the front edge, 4.16 feet; from edge 
of mantle to inner base of ventral arms, 1.25 feet; circumference of 
body, 4 feet; length of caudal fin, tip to anterior end of lobe, 21 inches; 
breadth of one-half of fin, median line of tail to outer edge, 8 inches; 
length of tentacular arms, 15 feet; of club, 2 feet; from first of the large — 
median suckers to the tip, 20 inches; length of ventral arms (minus tips), 
4.66 feet; their circumference at base, 8.5 inches; length of the dorsal 
arms (minus tips), 4.5 feet; their circumference, 7.5 inches; circumfer- 
ence of second pair of arms, 7.5 inches; of third pair, 8.5 inches; diame- 
ter of largest suckers of sessile arms, .75 of an inch. 

The arms have a stout appearance, especially toward the base, and 
do not differ very much in size. In the form of the arms and in the 
structure of the suckers this specimen agrees essentially with those that 


* Owing to this fact, which was not understood by those who saw and figured it 
at first, some of the cuts that have been printed give the tail very peculiar and re- 
markable forms. 
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I haye already described. The mandibles are nearly black; their ante- 
rior alar edges have a deep notch and a prominent tooth. 

The color, which is partially preserved on the arms and ventral side 
of the body, agrees very well with that of Ommastrephes illecebrosus. 
The skin is bluish or pinkish, thickly specked with small purplish brown 


chromatophores. P 


Architeuthis princeps? V. (No. 28.) 

In a letter from the Rev. M. Harvey, dated December 19, 1881, he in- 
forms me that he had been told by Mr. C. D. Chambers, magistrate of 
Harbour Buffet, Placentia Bay, N. F., that a very large specimen of 
Architeuthis had been found on the beach at Hennesey’s Cove, Long 
Island, Placentia Bay, during the first week of November last. This 
was discovered by Albert Butcher and George Wareham, who cut a 
portion from the head. The specimen had been much mutilated by 
crows and other’ birds. The locality is uninhabited. The men esti- 
mated the length of the body and head at 26 feet, but this is probably 
too large an estimate. 


Conspectus of the families, genera, and species of Cephalopoda included in 
this paper. 


In the following synopsis the species that have actually been proved 
to belong to the fauna of the northeastern coast of America, or the 
waters adjacent, are numbered serially. They have all been personally 
studied by me, except Taonius pavo. 


Suscuass DIBRANCHIATA. (See p. [73].) 
Orpver L—DECACERA Blainville. (See p. [75].) 


OIGOPSIDA. (See p. [75].) 


The division called Oigopsid@ includes two very diverse groups, differ- 
ing very widely in their visceral anatomy, as well as in the structure of 
the eyes, siphon, and mantle connections. These may be called Teu- 
thidea and Taonidea. 

The former will include all the Oigopsidz described in this paper 
except the Desmoteuthide. The Taonidea will include the Desmoteuthide 
and also several allied forms, which have usually been carelessly referred 
to Loligopsis. 

TEUTHIDEA Verrill. 
Eyes with free lids, not stalked. Siphon with a subterminal valve. 


Mantle attached to the siphon by free connective cartilages. Stomach 
large, pouch-like; intestine short; liver very large; ink-sac large. Pen 
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horny, well developed, as long as the mantle. One of the ventral arms 
1s usually hectocotylized in the male. Arms with suckers, or with 
claws, or with both. 


FAMILY TEUTHIDA Owen (restricted). (See pp. [69], [75].) 


For a brief synopsis of the pteviously known genera of this family, 
see pp. [69-70]. 


ENOPLOTEUTHIS. (See pp. [70], [203].) 


Enoploteuthis Hartingii Verrill. (Pp. [53], [203].) 
Enoploteuthis Cookii Owen = EL. Moline D’Orb. (Pp. [53], [203].) 


MOROTEUTHIS Verrill. (See pp. [70], [209].) 
Moroteuthis robusta (Dall) Verrill. (Pp. [65], [209].) 
GONATUS Gray. (See pp. [204], [206].) 
‘Gonatus amocenus Gray. (Pp. [204], [206].) 
LESTOTEUTHIS Verrill (See pp. [70], [76], [78], [204], [205].) 
1. Lestoteuthis Fabricii (Licht.) Verrill. (Pp. [76], [79], [206].) 


FAMILy OMMASTREPHID.%. (See pp. [80], [201].) 


OMMASTREPHES. (See pp. [81-83], [202].) 


Ommastrephes (pars) D’Orbigny, Voy. Am. Mérid., 1835; Céphal. Acétab., p. 341. 
Illex and Todarodes Steenstrup, Oversigt k. Danske Vidensk. Selsk. Forhand., 
1880, p. 90. 


2. Ommastrephes illecebrosus (Les.) Verrill. (Pp. [83], [202].) 
STHENOTEUTHIS Verrill. (See pp. [99], [201].) 


3. Sthenoteuthis megaptera Verrill. (P. [100].) 


Sthenoteuthis pteropus (Steenst.) Verrill. (Pp. [103], [107], [202].) 
4, Sthenoteuthis Bartramii (Les.) Verrill. (P. [112].) 


ARCHITEUTHIS (Steenst.) Harting, 1881. (See pp. [1-20], [23], [51-65], 
[114], [199]-) 
Architeuthus Steenst., 1856 (no description). 
5. Architeuthis Harveyi Verrill. (Pp. [23-40], [114], [200-201], [219].) 
6. Architeuthis princeps Verrill. (Pp. [41-50], [114].) 
Architeuthis monachus (Steenst.). (Pp. [24], [51-62].) 
Architeuthis dux (Steenst.) Gervais. (Pp. [24], [51], [200].) 
Architeuthis Hartingii Verrill. (Pp. [53], [200].) 
Architeuthis Bouyeri Verrill. (Pp. [54-57].) 
Architeuthis (?) Mouchezi Velain. (Pp. [63-65].) 
Architeuthis grandis (Owen) Verrill. (Pp. [57-59], [200]. ) 


The number of the foreign species, mostly nominal and imperfectly 
known, will undoubtedly be much reduced when they become better 
known. Probably A. dux and A. Bouyeri are identical, but there is as 
yet no proper zoological description of either. The former has been 
very briefly described by Gervais, and Harting has published an out- 
line figure of one of the mandibles. 
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FamILy MASTIGOTEUTHID Verrill. (See p. [114].) 


MASTIGOTEUTHIS Verrill. (See p. [115].) 
7. Mastigoteuthis Agassizii Verrill. (P. [115].) 


Famity CHIROTEUTHID Gray (restricted). (See p. [118].) 


CHIROTEUTHIS D’Orb. (See p. [118].) 
Chiroteuthis is the only genus in this family that has been hitherto 
recognized. 
8. Chiroteuthis lacertosa Verrill. (Pp. [119], [209].) 
BRACHIOTEUTHIS Verrill. (See p. [213].) 
9. Brachioteuthis Beanii Verrill. (P. [214].) 


CALLITEUTHIS Verrill. (P. [117].) 
10. Calliteuthis reversa Verrill. (P. [117].) 
Calliteuthis ocellata (Owen) Verrill. (P. [202].) 


FamMILy HISTIOTEUTHID Verrill. (See p. [120].) 


HISTIOTEUTHIS D’Orbigny. (See p. [120].) 
11. Histioteuthis Collinsii Verrill. (Pp. [121, 216].) 
TAONIDEA Verrill. 

HKyes large, stalked or prominent, having free lids, but no sinus. 
Mantle united to base of siphon and back of neck by three muscular 
commissures. Siphon large, without a true subterminal valve, but 
usually with special elevated processes, or flaps, in the basal portion. 
Stomach small, far back; intestine very long, covered with lateral fol- 
licular glands ; liver small, far forward; ink-sac.small. Pen slender an- 
teriorly, as long as the mantle. Hectocotylized arm not observed. All 
the arms bear suckers. 


FAMILY DESMOTEUTHID Verrill. (See p. [124].) 


Body much elongated, mantle united to the neck by three muscular 
commissures. Siphon without a true valve, but with three peculiar, 
special thickenings, or raised processes,* in its basal portion. Eyes 
prominent. Intestine very long; ink-sac small. 

DESMOTEUTHIS Verrill. (See p. [125].) 


12. Desmoteuthis hyperborea (Steenst.) Verrill. (P. [126].) 
13. Desmoteuthis tenera Verrill. (P. [216].) 


TAONIUS Steenstrup (restricted). (See p. [129].) 
14. Taonius pavo (Les.) Steenstrup. (See p. [130].) 


MYOPSIDZ D’Orbigny. (See p. [131].) 


This artificial division includes two very diverse groups, which not 


*Of these organs the median dorsal one is larger and more complicated than the 
others (see Pl. LV, fig. 2d, m; and fig. 4a). It seems to me probable that this organ 
is the true homologue of the foot of gastropods. : 
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only differ widely in the condition of the eyes, but also in the nature of 
the hectocotylization of the arms, and in anatomical characters. 

To one of these groups, containing the family Sepiolide, I propose to 
apply the name Sepiolidea. 

The other division, Sepidea, includes the families Sepida, Loliginide, 
Idiosepide, and perhaps Spirulide; but the latter might, perhaps, be 
best placed with several fossil forms in a division of which it is the sole 
surviving genus. 


SEPIDEA Verrill. 


The integument extends entirely over the eye, and there is a pore in 
front of it. Pupil crescent-shaped. Body commonly elongated. Pen 
various, rarely absent, usually large, broad-lanceolate or ovate, either . 
horny or calcareous (spirally coiled, tubular, and chambered in Spirula, 
in which it is posteriorly situated). One of the ventral arms of the 
male is usually hectocotylized. ; 

Mantle usually with three connective cartilages, rarely with one 
(dorsal) or three muscular commissures. 


FamiIty LOLIGINIDA. (See p. [131].) 
LoLiego Lamarck. (See p. [131].) 


15. Loligo Pealei Les. (P. [132].) 
16. Loligo (Lolliguncula) brevis Blainv. (P. [161].) 


SEPIOTEUTHIS D’Orbig. (See p. [163].) 
Sepioteuthis sepioidea D’Orb. (See p. [164].) 
SEPIOLIDEA Verrill. 


In this group the eye-lids may either be entirely free all around, or 
the upper one may be attached to the eye-ball. Pupil either round or 
crescent-shaped. Body short, obtuse. Fins lateral, separated. Pen 
small or rudimentary, sometimes absent. Sucker-rings smooth. Dorsal 
arms, in the male,‘usually hectocotylized, one or both. 


FAMILY SEPIOLIDAL. (See p. [165].) 


STOLOTEUTHIS Verrill. (See p. [165].) 
17. Stoloteuthis leucoptera Verrill. (P. [165].) 
Rossra. (See p. [167].) 


18. Rossia megaptera V. (P. [173].) 
19. Rossia Hyatti V. (P. [167].) 
20. Rossia sublevis V. (P. [170].) 


HETEROTEUTHIS Gray. (See p. [174].) 
21. Heteroteuthis tenera V. (P. [175].) 
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OrverR I1—OCTOPODA Leach. (See p. [177].) 
Famity PHILONEXID® D’Orb. (See p. [178].) 


PARASIRA Steenst. (See p. [178].) 


Vidensk. Meddel. Naturh. Forening, Kjébenhayn, 1860, p. 333. 
22. Parasira catenulata Steenst. (P. [179].) 


FamiIty ARGONAUTID Cantr. (See p. [182].) 
ARGONAUTA Linné. 
23. Argonauta argo Linné. (P. [182].) 


Famity ALLOPOSID® Verrill. (See p. [180].) 


ALLOPOSUS Verrill. See p. [180].) 
24. Alloposus mollis Verrill. (P. [181].) 


Famity OCTOPODIDA D’Orb. (See p. [183].) 


Octopus Lam. (See p. [185].) 


25. Octopus Bairdii Verrill. (P. [185].) 
26. Octopus lentus Verrill. (P. [191].) 
27. Octopus piscatorum Verrill. (P. [194].) 
28. Octopus obesus Verrill. (P.[193].) 
Octopus rugosus Bose. (P. [195].) 
Octopus vulgaris Lam. (P. [72].) 
Octopus punctatus Gabb. (P. [72].) 
ELEDONE Leach. (P. [183].) 


29. Eledone verrucosa Verrill. (P. [183].) 
FamiLy CIRRHOTEUTHID® Keff. (See p. [196].) 


STAUROTEUTHIS Verrill. (P. [196].) 
30, Stauroteuthis syrtensis Verrill. (P. [196].) 
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EXPLANATION OF THE PLATES. 


All the figures were drawn from nature by Mr. J. H. Emerton, except when other- 
wise stated. 


PLATE I. 


Figure 1.—Architeuthis Harveyi (No. 5). Head and arms; } naturalsize. From a pho- 
tograph of the specimen when freshly caught. The mack of the head rests upon an 
oar, so as to cause the beak to protrude, while the arms hang down in a reversed 
position. The diameter of the bathing tub was 38.5 inches: a, left, and a’, right 
ventral arms; 5, left, and b’, right arms of the third pair; c, left, and c’, rent arms 
of the second pair; d’, right dorsal arm, mostly concealed behind the others; e, left 
and e’, right tentacular-arms, folded several times over the oar; i to iv, the ‘club’; 
i to ii, the ‘wrist’; ii to iii, the part bearing large suckers; iii to iv, the terminal 
division; 0, the beak. 

Figure 2.—Part of the body and caudal fin of the same specimen; 4 natural size. From 
a photograph made at the same time with the preceding; wu, mantle cut open; ¢, tip 
of tail; b, right, and J, left lateral lobes of the caudal fin. 


PLATE E. 


- 


Figure 1.—Architeuthis Harveyi.—A restoration, yy natural size, based on the preced- 
ing figures and on the specimens received. (See note, p. 9.) 


PLATE III. 


Figure 1.—Architeuthis Harveyi (No. 5). Upper mandible ; natural size. 

Figure 2.—Lower mandible of same; natural size ; lacks a small piece at a. 

Figure 3.—Posterior part of the ‘pen’ of the same specimen; 4 natural size. The 
dotted lines indicate missing parts. 

Figures 4, 4a.—Architeuthis Harveyi. (Specimen No, 4.) The two sides of the broken 
lower mandibles; natural size. 

Figures 1 and 2 were drawn by Mr. J. H. Blake, from the alcoholic specimens; figure 
3 was restored and drawn by the author; figures 4 and 4a are camera-drawings by 
the author. 

PLATE IV, 


Figure 1.—Architeuthis Harveyi (No. 4). One of the larger suckers from the tentacular 
arms; natural size. From a dried specimen. 

Figure la.—Portion of the marginal ring of the same sucker, seen from the inside; en- 
larged. 

Figure 2.—The same. (No. 24.) Distal part of arm. Front view; natural size. 

Figure 2a.—The same. Front view. 50th sucker of 2nd pair of arms; enlarged 12 
diameters. The marginal scales are destroyed on one side. 

Figure 3, 3a.—Architeuthis Harveyi V. (No. 2). Horny ring of one of the marginal 
suckers of the club; 3, side view ; 3a, the same, front view; enlarged 3 diameters. 

Figure 4.—Architeuthis Harveyi (No. 5). Suckers of tentacular-club; side view, natu- 
ral size; a, one of the larger suckers; b, one of the marginal suckers. 

Figure 5.—The same specimen. Horny marginal ring of one of the suckers from near 
the base of ventral arm; enlarged 2 diameters. 

Figures 6 and 6a.—The same specimen. One of the largest and least oblique of the 
horny rings from a sucker near the base of one of the lateral arms; top and side 
views; enlarged 14 diameters. ‘ 
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Figures 7 and 7a.—The same specimen. One of the rings from a medium-sized and 
more oblique sucker of the middle portion of the lateral arms; top and side views; 
enlarged 14 diameters. 

Figure $.—The same specimen. Another ring from a more distal, smaller, and more 
oblique sucker, top view; enlarged 14 diameters. 

Figures 9 and 9a.—The same specimen. One of the horny rings from one of the 
smooth-rimmed, sessile, connective suckers on the ‘wrist’ of the ‘club’ of the ten- 
tacular arms; top and side views; enlarged 3 diameters. 

Figures 10 and 10a.—The same specimen. One of the small suckers from the distal 
portion of the ‘club’, top and side views ; enlarged 3 diameters. 

Figure 11.—The same specimen. Caudal fin; /) natural size; drawn from the pre- 
served specimen. 

Figures 4, 5 and 11 were drawn by the author, also figure 8, which is a camera- 
drawing. The others are by J. H. Emerton. 


PLATE V. 


Figure 1.—Architeuthis Harveyi V. (No.5). Teeth of the odontophore, from‘the an- 
terior portion; enlarged 18 diameters; a, median; 0b, inner lateral; cand d, the two 
outer lateral teeth ; e¢, marginal plates. Drawn from detached teeth. 

Figure 2.—The same specimen. Teeth from farther back, on the dorsal portion of the 
odontophore. Lettering as in fig. 1. 

‘Figure 3.—The same specimen. Anterior portion of odontophore, showing the teeth 
nearly in their natural positions; enlarged about 3 diameters. 

Figure 4.—The same specimen. Portion of the membrane lining the palate, showing 
the teeth, and hard granules attached to it; enlarged. 

Figure 4a.—The same specimen. Two of the granules from the membrane lining the 
mouth ; enlarged 18 diameters. 

Figure 5.—The same specimen. Another portion of the lining membrane of the pal- 
ate; enlarged. 

Figure 6.—<Architeuthis Harveyi V. (No. 24). Teeth of odontophore; a, median; 6, 
inner-lateral; c, c’, and d, from two outer lateralrows; enlarged about 24 diameters. 
Drawn from detached teeth. 

Figure 7.—The same specimen. Portion of radula, showing most of three transverse 
rows of teeth; enlarged 18 diameters. 

Figure 8.—The same specimen. Otolith; a, side view; b, front view; much enlarged. 
All the figures are camera-drawings by the author. 


BAe) Vile 


Figure 1.—Architeuthis Harveyi V. (No. 24). Young. Pharynx and beak, with odon- 
tophore; 0, esophagus; natural size. 

Figure 2.—The same. Distal part of tentacular-arm, with club; natural size. 

Figures 3 and 3a.—The same. Segment from distal portion of left arm of the third 
pair of sessile arms, front view; 3a, the same, side view ; natural size. 

Figure 4.—The same. Basal portion of right arm, of second pair. Front view; 
naturalesize. ( 

PLATE VII. 


Figure 1.—Architeuthis princeps V. Side view. Restored mostly from No. 13; 3; natu- 
ral size. 

Figure 2.—Sthenoteuthis pteropus V. Side view of the specimen from Bermuda; } natu- 
ral size. 

Figure 2a.—Caudal fin of the same specimen. Dorsal view ; § natural size. 
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PLATE VIII. 


Architeuthis princeps V. (No. 14). General figure; from the recently preserved speci- 
men; restored in accordance with the measurements of the freshly caught speci- 
men; ;, natural size. Drawn by the author. 


PLATE: IX. 


Figures 1 and la.—Architeuthis princeps Verrill (No. 14). A marginal ring from one 
of the large suckers of the tentacular-arm; 1, side view, enlarged 14 diameters; 1a, 
portion of the rim; enlarged 3 diameters. ; 

Figures 2 and 2a.—The same specimen. One of the medium-sized, oblique rings of a 
sucker from the distal part of a sessile arm; enlarged 14 diameters; top and side 
views. 

Figures 3 and 4.—The same. Top and side views of one of the smaller and more dis-- 
tal rings, from a sessile arm; enlarged 3 diameters. 

Figures 5 and 6.—The same. Top and side views of a complete sucker, with its pedi- 
cel, from the middle of a sessile arm; enlarged 14 diameters. 

Figure 7.—The same. Top view of one of the smaller, very oblique, distal sucker- 
tings, from a sessile arm; enlarged 3 diameters. 

Figure 8.—The same. Portion of the horny ring of a medium-sized sucker from the 
middle of a sessile arm; top view; enlarged 6 diameters; from a camera-drawing. 

Figure 9.—The same. Side view of the horny ring of one of the largest and least 
oblique of the suckers from near the base of the lateral arms; enlarged 14 diam- 
eters. 

Figure 10.—The same. Side view of the horny ring of one of the marginal suckers 
of the tentacular-club ; enlarged 3 diameters. 

Figure 11.—Architeuthis princeps (No. 13). Portions of the horny ring of one of the 
large suckers of the tentacular-arm, much enlarged; a and b, portions of the mar- 
gin, from the outside; c, portion seen from the inside. 

Figures 8 and 11 are camera-drawings by the author; all the others are by J. H. 
Emerton. 

PLATE X. 


Figure 1.—Architeuthis princeps V. (No. 14). Caudal fin from beneath ; from the spec- 
imen a few days after it had been placed in alcohol; about } natural size. 

Figure 2.—The same specimen. After it had been preserved several months in strong 
alcohol; about 4 natural size. 

Figure 1 was drawn by J. B. Holder, M. D.; figure 2 by the author. 


PLATE XI. 


Figure 1.—Architeuthis princeps V. (No. 10). Upper jaw; natural size. 
Figure 2.—The same. Lower jaw; the dotted line shows the parts that are present 
on the opposite side. 

Figure 3.—Architeuthis princeps (No.1). Partof lower jaw; side view; natural size. 
Figure 3a.—The same. Front view; natural size. The rest of this beak had been 
destroyed. ; 

Figures 1 and 2 were drawn by the author; figure 3 by J. H. Emerton. 


PLATE, XU 


Figure 1.—Architeuthis Hartingii V. Lower mandible, showing the anterior portion 
only; natural size. 

Figure la.—The same. Section of a sucker from a sessile arm of the same specimen; 
1b, horny ring of the same; natural size. After Harting. 

Figure 1c.—The same. Teeth onthe radula. After Harting. 

Figure 2.—Architeuthis dux Steenstrup. Lower mandible; natural size. Copied from 
Harting’s figure, after Steenstrup. 


. 
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Figure 3.—Architeuthis monachus Steenstrup (Type specimen). Lower mandible; natu- 
ral size. After Steenstrup. 

Figure 4.—EKnoploteuthis Hartingit Verrill. Anterior portion of jaws; natural size. 
After Harting. 

Figure 5.—Moroteuthis robusta Verrill. Section of the solid, terminal cone of the pen; 


natural size. 
PLATE XIII. 


Figure 1.—Moroteuthis robusta (Dall) V. Side view of one of the specimens, as found 
on the beach; ; natural size. 

Figure 2.—The same. Dorsal view. The dotted lines indicate portions of the arms 
that had been destroyed; #; natural size. 

Figure 3.—The same. Side view of the head and siphon, with the anterior part of 

-the mantle, cut open; e, the eye; s, siphon; 0, o’, 0’, the three nuchal olfactory 

crests ; ¢, ¢c’, c’’, the connective cartilages attaching the mantle to the neck ; ¢, late- 
ral cartilage of mantle; c’, lateral cartilage at base of siphon; c’’, dorsal cartilage 
of neck; m, m’, cut edge of mantle. 

Figure 4.—The same. The entire dorsal ‘pen’; side view; ., natural size. 

Figure 5.—The same. Ventral view. 

Figure 6.—The same. A portion from the middle of the ‘pen’, less reduced. 

All the figures were made from the fresh specimens by Mr. W. H. Dall. 


PLATE XIV. 


Figure 1.—Moroteuthis robusta (Dall) Verrill. Odontophore; side view; enlarged 3% 
diameters. 

Figure 2.—The same. Part of a row of the teeth from near the anterior bend of 
the odontophore; enlarged 22 diameters; a, median tooth, front view; a’, side 
view of same; J, first lateral; b’, the same, side view; c, second lateral, front 
view; d, outer lateral, front view. 

Figure 3.—The same. One of the inner lateral teeth, side view; enlarged 54 diameters. 

Figure 4.—The same. Median tooth, side view; enlarged 54 diameters. 

Figure 5.—The same. Upper mandible, natural size. 

Figure 6.—The same. Lower mandible, natural size. 

Figure 7.—The same. Anterior end of terminal cone, showing a portion of the post- 
erior end of the ‘pen’ inserted into it; 4 naturai size. 

Figure 8.—The same. Section of a ventral arm, close to the base; natural size; a’, 
one of the suckers, side view; b and b’, marginal membranes; c, crest or mem- 
brane along outer angle; e, median vein, near inner surface. 

Figures 1 to 4 are camera-drawings by the author; the rest are by J. H. Emerton. 


PEATE XV. 


Figure 1.—Lestoteuthis Fabricii Verrill. Young. Pen; enlarged 2 diameters. Copied 
from G. O. Sars as Gonatus amenus. 

Figure la.—The same. Part of odontophore. Copied from G. O. Sars. 

Figure 1b.—The same. Portion of tentacular club, front view; enlarged. Copied 
from G. O. Sars. 

Figure 2.—The same. Young. General figure, dorsal view; enlarged 2 diameters 
From an American example. 

Figures 2a, 2b.—The same. Front and side views of one of the suckers from the outer 
rows of a lateral arm of the same specimen. 

Figures 2c, 2d.—The same. Front and side views of a hook-sucker from the median 
rows of the same arm. 

Figure 3.—Lestoteuthis Fabricii Verrill (Cheloteuthis rapax). Club of tentacular arm, 
front view; enlarged 2 diameters. The horny hooks are Jost from the claws a, a’, 
a’; b, c, small lateral suckers; d, d’, small suckers of distal portion; ¢, e’, connec- 
tive suckers and tubercles. 
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Figure 3a.—The same specimen. One of the suckers corresponding to ¢ of figure 1, 
front view; much enlarged. 

Figure 3b.—The same specimen. A small sucker, corresponding to d of figure 1. 

Figures 3c, 3d.—The same specimen. Front and side views of one of the claws, with 
its enclosed horny hook or ‘nail’, from the middle of a lateral arm; ; enlarged 8 diam- 
eters. 

Figure 3e.—The same specimen. Connective cartilage from base of siphon, front 
view ; enlarged 2 diameters. 

Figure 3f.—The same specimen. Beak and pharynx, side view ; enlarged 2 diameters. 

Figure 4.—The same specimen. Teeth of the odontophore ; enlarged 22 diameters. 

Figure 5.—Lnoploteuthis Hartingii Verrill. Two hooks, a, b, from the arms, side views ; 
ec, d, median and lateral teeth of the odontophore. After Harting. 

Figure 6.—Onychoteuthis Banksii. One of the large hooks from the middle of the club,; 
a, side view; a’, front view; b, b’, corresponding views of one of the smaller hooks 
of the club; c, side view; ec’, front view of horny ring from one of the small suck- 
ers in the proximal cluster of connective suckers and tubercles of the club; enlarged 
6 diameters. 

PLATE XVI. 


Figure 1.—Sthenoteuthis megaptera Verrill. Type specimen. Body seen from beneath; 
+ natural size; from the alcoholic specimen. 

Figure 2.—The same specimen. Part of the membrane lining the palate; enlarged 8 
diameters; a and b are from different places. 

Figure 3.—The same specimen. A single row of teeth from the cabilgarers ; enlarged 
8 diameters. 

Figure 4.—The same specimen. Teeth from the odontophore; enlarged 16 diameters ; 
a, two median teeth; b, inner lateral teeth; c and d, teeth of the two outer lateral 
rows. Drawn from the detached teeth. 

Figure 5.—The same specimen. Two of the outer lateral teeth, profile view; enlarged 
16 diameters. 

Figure 6.—The same specimen. Several lateral teeth in their natural sequence; 
enlarged 16 diameters. 

Figure 7.—The same specimen. Two teeth from the next to the outer row; enlarged 
16 diameters. 

Figures 8 and 8a.—The same specimen. Twenty-second sucker of a ventral arm; 
front and side views, enlarged 2 diameters. 

Figure 9.—The same specimen. One of the largest suckers from the club of the ten- 
tacular arm; front view; enlarged 2 diameters. 

Figure 10. Sthenoteuthis megaptera V. from George’s Bank. Large sucker from the ten- 
tacular club, front view; enlarged 2 diameters. 

Figures 8, 8a, and 9 are by J. H. Emerton; the others are by the author; 2 to 7 are 
camera-drawings. 

PLATE XVII. 


Figure 1.—Sthenoteuthis megaptera Verrill, from George’s Bank. Beak and inner buccal 
membrane, front view; natural size. 

Figure 2.—The same. Another specimen. Side view of jaws and odontophore; nat- 
ural size. 

Figure 3.—Sthenoteuthis pteropus Verrill, from Bermuda. Jaws; a, upper; 0, lower 
mandible; natural size. 

Figure 4. —The same specimen. Isolated teeth fin odontophore; enlarged 25 diame- 
ters; a, median teeth, front view; b, inner lateral; c, middle lateral; d, outer lateral 
tooth. 

Figure 5.—The same specimen. Anterior end of the pen; natural size. 

Figure 5a.—Posterior end of the same pen. 
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Figure 6.—The same specimen. Connective cartilage from the base of the siphon; 
natural size. j 

Figure 7.—The same specimen. ‘Transverse sections of some of the arms; a, of dorsal; 
b, of second pair; c, of third pair; natural size. The suckers are omitted. 

Figure 8.—The same specimen. Rings of suckers of the sessile arms, enlarged 2 diam- 
eters; a, a’, side and front views of the 15th and 13th suckers of a ventral arm; bd, b’, 
side and front view of one of the largest suckers of a lateral arm; c, c’, side and 
front views of one of the larger suckers of a dorsal arm. 

Figure 9.—The same specimen. Part of the border of one of the larger suckers (12th) 
of the second pair of arms; more enlarged, showing part of the dentate edge of the 
horny ring, with a portion of the circle of small plates, attached to the membranous 
border. 

Figures 4 and 7 are by the author; fig. 4 is a camera-lucida drawing. 


PLATE XVIII. 


Figure 1, la.—Ommastrephes illecebrosus V. Young male from Provincetown, Mass. 
General figure of ventral side; § natural size; la, club of the right tentacular arm, 
front view; 13 natural size. 

Figure 2.—The same. Club and part of tentacular arm, of a larger female specimen; 
enlarged 15 diameters. 

Figure 3, 3a.—The same. Hectocotylized right ventral arm of a large male specimen, 
from Eastport, Me., showing the sexual modification of the suckers and their 
peduncles toward the end of the arm; 3a, transverse section of the modified por- 
tion of the same. 

Figure 4.—The same. Pen of a young specimen; $ natural size. 

Figures 5 and 5a.—The same. Side and front views of a large sucker of the lateral 
arms; enlarged } diameters. 

Figures 6 and 6a.—The same. Side and front views of a smaller distal sucker of the 
lateral arms; enlarged $ diameter. 

Figure 7—The same. 9. Side view of the horny ring of one of the largest suckers 
of the club; enlarged 3% diameters. 

Figure 8.—The same. From Eastport, Me. Part of the teeth of the odontophore, in 
their natural positions; enlarged 10 diameters; a, median teeth; b and Db’, inner lat- 

~ eral teeth; c, middle lateral teeth; d, outer lateral teeth. 


PLATE XIX. 


Figure 1.—Ommastrephes illecebrosus. Male, + natural size. Opened on the ventral side. 
The peritoneal membrane, most of the renal organs on the right side, and the repro- 
ductive organs, except the testicle (t), have been removed. M, mantle cut open; 
F, caudal fin; P, posterior part of pen; S, stomach; 8’, cecal lobe; H, systemic 
heart; c, the eye; b, olfactory or nuchal crests; d, siphon; jf, f, connective cartilages 
on the base of the siphon; /’, f’, connective cartilages of the mantle, which fit into 
St, f; m’, lateral muscles of neck; g, g, gills; J, liver; i, ink-sac; h, intestine or rec- 
tum; ao, anterior aorta, going to head; bo, efferent branchial vessel; 0, median ven- 
tral artery of mantle; 0’, o’, lateral arteries going to mantle and fins; aw, branchial 
auricles; v c, anterior vena-cava; vc'’, posterior vena-cava of left side (the right one 
has been removed); rr, saccular ventral renal organs; r’, more compact glandular 
(renal) organ, connected with the posterior vene-cave ; t, testicle or spermary; p’’, 
hooded posterior tip of pen, inclosing the end of the spermary. From an alcoholic 
specimen. 

Figure 2.—The same. Jaws; enlarged 14 diameters ; a, superior; 6, inferior mandible, 

Figure 3.—The same. Part of the teeth of the odontophore in their natural positions, 
enlarged 25 diameters; a, median teeth; b and 0b’, inner lateral teeth; c, middle lat- 
eral teeth; d, outer lateral teeth. 
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Figure 4.—The same. Side view of the head and siphon, after removal of part of the 
mantle, $ natural size; 1, 2, 3, 4, bases of 1st to 4th pairs of sessile arms; t a, base of 
tentacular arm; m, mantle; b, b’, olfactory crests around the ear; d, siphon; f, f, 
one of the connective cartilages for attaching it to the mantle. 

Figure 4a.—The same. Lateral connective cartilage, n, on the inside of the mantle, 
which fits closely into the cartilage pit (f) on the base of the siphon. 

Figures 5 and 5a.—The same. Side and front views of one of the larger suckers of 
the lateral arms; enlarged 4 diameters. 

Figures 6 and 6a.—The same. Side and front views of a smaller distal sucker of the 
lateral arms; enlarged 4 diameters. 

Figure 3 is inal a camera-lucida drawing by the author. 


PLATE XX. 


Figure 1.—Ommastrephes illecebrosus Verrill. Female; less than natural size. Letter- 
ing as in Plate 19, figure 1, with the following additional letters: b’, lower nuchal 
facet, with the auditory pore; wu, urethreal openings in the peritoneal membrane, 
communicating between the gill-cavity and the visceral cavity, containing the renal 
organs, 7, 7; vc’, lateral pallial veins, or venie-cave; 0 v, ovary; o d,od’', right and 
left oviducts ; 0 a the anterior opening; 0 x, x x, nidamental glands. 

Figure 2.—Loligo Pealei, var. pallida. Anatomy of the alimentary canal, &c.; 2? nat- 
ural size. The organs are shown nearly in a dorsal view, except the jaws, which 
are viewed from the side and in section; b m, buccal membrane; s m, section of supe- 
rior mandible; im, of inferior mandible; 0 d, of odontophore, with teeth; 0 e, 0 e’, 
cesophagus; s g, salivary glands; s d, salivary duct; g 1, subceesophageal ganglion; 
ll, liver; ao, ao, anterior aorta, running parallel with the esophagus along and 
through the liver; §, first stomach ; 8’, second stomach or cecal appendage; 8”, third 
stomach, strongly plicated within; h, intestine or rectum; h’, anal orifice and papil- 
le; i, ink-sac; i’, orifice of its duct; H, ventricular heart; bo, cut end of one of 
the branchio-cardiac vessels; g 0, genital artery, going to testicle; so, so, branches 
of gastric artery; t, testicle or spermary; v d, vas deferens; p 7, prostate gland and 
vesiculz seminales; s s, spermatophore-sac; p, ‘penis’ or efferent duct. 


PLATE Nox. 


Figure 1.—Mastigoteuthis Agassizii Verrill. Dorsal view; slightly enlarged. 
Figure 1b.—The same. Pen; ventral view ; enlarged 2 diameters. 
Figure lc—The same. Side view of the same pen. 


PLATE XXII. 


Figure 1.—Calliteuthis reversa Verrill. Ventral view; natural size. 

Figure la.—The same. Beak, buccal membranes and base of arms; front view; nat- 
ural size. : 

Figure 1b.—The same. One of the larger suckers from a lateral arm; much enlarged. 

Figure lc.—The same. Pen; ventral view ; somewhat enlarged. 

Figure 2.—Mastigoteuthis Agassizii Verrill. Front view of the beak, buccal mem- 
branes (6, d), and bases of the arms; enlarged 2 diameters. 

Figure 2a.—The same. Side view of head, siphon, and anterior part of mantle, 
showing the cartilage (c), on the inner surface of the mantle, which interlocks with 
ce’ on the base of the siphon; e, olfactory (?) papilla near the ear; p, an aquiferous 
pore (?); 8, siphon; ta, base of tentacular arms; 1, 2, 3, 4, bases of corresponding 
pairs of arms. 

Figure 2b.—The same. Portion from near the end of one of the tentacular arms ; en- 
larged 16 diameters. ; 

Figure 2c.—The same. Suckers from the tentacular arm; much enlarged; a, side 
view; a’ and a”, front views. 
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Figure 2d.—The same. One of the suckers from the middle of a lateral arm; front 
view ; much enlarged. 
Figure 2e.—The same. Three rows of teeth on the radula, in their natural posi- 
tions ; enlarged nearly 50 diameters. 5 
PLATE XXIII. 


Histioteuthis Collinsii Verrill. Side view of the head and arms; from the preserved 
specimen ; ? natural size. Drawn by J. H. Emerton. 


PLATE XXIV. 


Figure 1.—Desmoteuthis hyperborea V. Ventral view of a female; } natural size. 

Figure 2.—The same specimen. Dorsal view of the head and arms. Part of the arms 
are imperfect. 

Figure 2a.—The same. One of the arms, left of the third pair; natural size. 

Figure 2b.—The same. One of the larger suckers from the middle of third pair of 
arms; front view; enlarged 8 diameters. 

Figure 3.—Histioteuthis Collinsii V. Original type. One of the tentacular arms; 
front view; } natural size. 

Figure 4.—Beak of the same specimen; a, upper; b, lower mandible; natural size. 

Figure 5.—Suckers of the same specimen; a, side, and a’, front view of one of the 
larger suckers of lateral arm; 8, side, and b’, front view of a distal sucker; enlarged 
2}¢ diameters. 

Figure 6.—The same specimen. Teeth of the odontophore ; isolated and enlarged 25 
diameters; a, median; 5b, inner lateral; c, and d, outer laterals; e, marginal plate ; 
h, g, and f, other views of the lateral teeth. The teeth are not drawn in their natu- 
ral positions. 

Figure 7.—The same specimen. Teeth on the radula in their natural positions; en- 
larged 22 diameters. 

Figure 6 is from a camera-lucida drawing by the author. 


PLATE XXV. 


Figure 1.—Desmoteuthis hypoborea Verrill. Female; about 4 naturalsize. Specimen 
opened on the ventral side. M, mantle; F, caudal fin; P, P’, posterior part of pen ; 
c, ¢, eyes; d, siphon; do, aperture of same; ad’, base and posterior entrance of same ; 
f', commissure attaching the siphon to the mantle laterally; g, g, gills; 1, ink-sac ; 
S/, first stomach, or gizzard; S, S, lobes of stomach; 8’, cecal lobe; 1, 1, long, tu- 
bular intestine, plicated within, and with clusters of follicular glands externally 
along the sides; h, rectum; j, liver; H, systemic heart or ventricle; 60, branchial 
efferent vessels; a, u, branchial auricles; v c’’, posterior vena-cava; 7’, renal or- 
gans; ov, ovary; ov’, some ovules larger than the rest; op, op’, right and left ovi- 
ducts; «’, nidamental glands of the oviducts; x, xa’, accessory nidamental glands. 
From a somewhat mutilated specimen. 

Figure la.—The same. Pen; ventral view; 4 natural size. 


PLATE XXVI. 


Figure 1.—Loligo Pealei Lesueur. Female from Vineyard Sound. Ventral view; # 
natural size; 1, dorsal arms; 2, 3, 2d and 3d lateral arms; 4, ventral arms; ¢, ten- 
tacular arms; a, ventral olfactory crests around the ear; ¢, eye; p, aquiferous pore; 
8, siphon. 

Figure 2.—The same. Tentacular arm of a large male; enlarged 14 diameters. 

Figures 3, 3a.—Front and side views of the hectocotylized left ventral arm of a male, 
showing the sexual modifications of the suckers and their peduncles, toward the 
tip; enlarged 14 diameters. 
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Figure 4.—The same. Female; front view of the beak and buccal membranes; nat- 
ural size; m, mandibles; jf, inner fold; e, second fold of the buccal membrane; a, 
dorsal; b, c, lateral; d, ventral angles of the outer buccal membrane, with their 
small suckers; s, peculiar horseshoe-shaped tubercle, for the attachment of the sper- 
matophores during copulation. 


PLATE XXVII. 


Figure 1. —Lolig go Pealei, var. borealis. Female specimen, from Annisquam, Mass. Pen; 
natural size. Represented as flattened to show the full width of the thin portion. 

Figure 2.—Loligo Pealei Les. Female specimen, from Vineyard Sound. Pen; natu- 
ral size; represented as before in the same manner. 

Figure 3.—The same. Pen of a young specimen from Vineyard Sound; natural size. 
Represented in the same way. 

Figure 4.—The same. Pen of a male; } natural size. Viewed in the same manner 
as figures 1 and 2. 

Figure 4a.—The same. Pen; side view of tip; enlarged. 

Figure 5.—Loligo Gahi D’Orb. Pen; # natural size. 


PLATE XXVIII. 


Figure 1.—Loligo Pealei, var. pallida Verrill. Male, from Ansonia, N. Y. Dorsal 
view; about + natural size. 

Figure 2.—The same. Pen; about $ natural size. 

Figure 3.—The same. Male. Suckers enlarged 3 diameters; b’, front view of tenth, 
from third arm; b, side view of the same; c, side view of ihe horny ring of the 
fifth large sucker of the tentacular club; c’, front view of the same. 

Figure 4.—The same. Female. Suckers: a, lateral, and a’, front view of tenth 
sucker from the third pair of arms; e, side, and e’, front view of the fifth large 
sucker of the tentacular arm; enlarged 3 diameters. 

Figure 5.—The same. Upper mandible: a, rostrum or tip of the beak; b, the notch; 
c, the inner end of ala; d, the frontal lamina; e, the palatine ane a b, the cut- 
ting edge of beak; 6c, anterior or cutting so of ala. 

Figure 5a.—The same. Lower mandible: a, rostrum; ab, cutting edge ; bc, anterior 
edge of ala; d, mentum or chin; e, gular lamina. 

Figure 6.—The same. Part of the teeth of the odontophore; enlarged 50 diameters; 
a, median tooth, front view; ¢, next to outer lateral teeth; d, outer lateral teeth ; 
e, marginal plates; all are in as natural positions, except a. 

Figure 7.—The same. Portion of the radula; enlarged 22 diameters. 

Figure 8.—Loligo Pealei. Portion of the aula: enlarged about 20 diameters. 

Figures 9, 9a.—The same. Male; side and front views of the horny ring of one of 
the marginal suckers of the tentacular club; enlarged 10 diameters. 

Figure 10.—Teeth on the lining membrane of the palate ; enlarged 25 diameters. 

Figure 11.—Chiroteuthis lacertosa. One of the tentacular suckers; front view; en- 
larged 75 diameters. 

Figure 1la.—The same sucker, with pedicel; front view; enlarged 22 diameters. 

Figures 5 and 5a were drawn by the author; figure 9 was drawn by J. H. Blake, 
from nature; the rest, by J. H. Emerton. 


PLATE XXIX. 


Figure 1.—Loligo Pealei, var. pallida. Male. Ventral view; about } natural size. 
The mantle has been cut open, a little to one side of the median line; most of the 
peritoneal membrane has been removed. C, lower side of head; M, mantle; F, 
caudal fin; a, lachrymal pore; a’, muscles; b, olfactory crests; c, eye; d, siphon, 
cut open; d’’, cavity of siphon; e, valve of siphon; f, one of the connective carti- 
lages of the siphon; f’, one of the connective cartilages of the mantle, in the form 
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of a ridge, fitting into the siphonal cartilage; g, left gill; h, rectum; h’, termina- 
tion of the intestine or rectum; i, ink-sac; é’, duct of ink-sac; 1, portion of liver, 
in position ; m’, m’, muscular columns connecting the head and siphon with dorsal 
portion of the body; H, systemic heart, or ventricle, crossed by the artery of the 
ink-sac; a 0, bulbous base of anterior aorta; 0, ventral pallial artery, or median 
branch of the posterior aorta, supplying the ventral parts of the mantle; 0’, one of 
the caudal arteries or lateral branches of the posterior aorta going to the caudal fin 
and posterior parts of the mantle; a u, a u, branchial auricles; b v, afferent vessel 
going to the gills; b o, efferent branchial vessels, returning the blood to the ventri- 
cle, their swollen basal portions acting as auricles; v c, anterior vena-cava; 1, 7, 
ventral renal organs, two ventral sacculated branches of the vena-cava (on the left 
side, the vein from the ink-sac and rectum is shown); 7’, 7’, two pyriform renal or- 
gans, or sacculated and glandular portions of the posterior vene-cavee, directly con- 
nected with r, 7; v, vc’, lateral pallial veins, going to the dorsal sacculated divi- 
sions of the vene-cave ; ve’, vc’, two posterior venie-cave, returning from the 
caudal fin and mantle; §, the first stomach, or gizzard; 8’, large, saccular cecal ap- 
pendage of the stomach; 8”, glandular, plicated stomach, in continuation with the 
anterior portion of 8’; ¢, spermary or testicle; p 7, prostate gland, with the vesi- 
cule-seminales and spermatophore-sac ; p, efferent sperm-duct or ‘penis’; P, pos- 
terior portion of the pen. 

Figure 2.—_The same. Dorsal view of the reproductive organs, part of the renal or- 
gans, heart, etc., dissected out. The lettering is as in figure 1, with the following 
additions: vd, vd’, vas-deferens, closely folded upon itself; vs, vesicula-seminales ; 
88, spermatophore-sac ; po, genital artery; g 0, spermatic artery and vein; pt, part 
of peritoneal membrane. 

Figure 3.—Loligo Pealet. Female inthe breeding season. Oviduct, filled with ova, dis- 
sected out. Ventral view, about 4 natural size; v0, commencement of convoluted, 
thin membranous portion of oviduct ; 0d, entrance to glandular portion ; 0 d’, gland- 
ular portion of oviduct, surrounded by the large, laminated gland, x’, the arterial 
vessels of which have been injected; 0p, orifice of the oviduct. 

Figure 3a.—The same specimen, seen from the dorsal side. 

Figures 2, 3 and 3a are from drawings by the author. 


PLATE XXX. 


Figure 1.—Loligo Pealei. Embryo taken from the egg, ventral view, much enlarged ; 
a, a, a, ventral arms, tentacular arms, and third pair of sessile arms; ¢, ¢, eyes on 
stout peduncles or lobes from the sides of the head; m, mantle-edge; h, branchial 
auricles; y, unabsorbed yolk-mass. 

Figure 2._The same. An embryo, within the egg, somewhat more advanced than 
figure 2, side view, less enlarged. The lettering is as in figure 2, with the follow- 
ing additions: a’, second pair of arms; a’, third pair; a’, tentacular arms; a’’’’, 
ventral arms; s, orifice of siphon; 0, otoliths; , rudimentary caudal fins. Chro- 
matophores are developed on the mantle. 

Figure 3.—The same. Anembryo at the period of hatching. Ventral view, enlarged 
about 15 diameters. The yolk-sac (y) is nearly absorbed; a*, third pair of sessile 
arms; ta, tentacular arms; va, ventral arms; b, beak; J, odontophore; 7, teeth on 
the radula; s, siphon; 0 t, otolith; m, mantle; f, caudal fin; g, g’, gills; i, ink-sac ; 
t, rectum; h’, h’, branchial auricles; u, u’, rudiments of the stomach. 

Figure 4.—The same. Young, just hatched, seen as a transparent object, enlarged 
6 diameters; from a specimen raised from the eggs at Newport, R. I, August 
5th. Ventral view; a3, the third pair of arms; ¢ a, tentacular arms; va, ven- 
tralarms; the suckers show onta, the tentacular arms; b, the beak ; 7, odontophore ; 
e, the eye; f, caudal fin; g, gill; h, ventricle of the heart; h’, h’, branchial auri- 
cles; i, ink-bag; m, mantle; 0 ¢, otoliths; s, siphon; s’, base of siphon; t, end of in- 
testine; u, stomach; y, portion of yolk-sac, not yet absorbed. The chromatophores 
are omitted. 
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Figure 5.—The same. A somewhat older larva, taken swimming at the surface. 
Dorsal view; enlarged about 7 diameters. The dorsal arms are still very small; 
the tentacular arms are much the largest; the chromatophores are large and sym- 
metrically arranged, but only a part of them are shown in the figure ; the caudal 
fins do not reach the posterior end. 

Figure 6.—The same. Young female. Dorsal view of a specimen taken at Newport, 
R. I., in August. Enlarged 2 diameters. From a fresh specimen. 

Figure 7.—The same. One of the egg-capsules, slightly enlarged. 

Figure 8.—The same. <A very young embryo, earlier than figure 1; dorsal view; a, 
rudiments of the arms; 0, otoliths; s, inner folds of the siphon; g, rudiments of the 
gills; c, “eye-stalks,” or swellings of the sides of the head; m, mantle; p, shell- 
area; y, yolk. 

Figures 1 and 2 are from camera-drawings by the author; figure 8 is copied from 
Brooks; the rest are by J. H. Emerton. 


PLATE XXXI. 


Figure 1.—Loligo Pealei. Portion of middle of club, showing the four rows of suck- 
ers; enlarged 4 diameters. From an individual having larger suckers than usual. 
Figure 2.—The same. Portion of the middle of the tentacular club of a specimen 
from the same lot and of nearly the same size as figure 1, but having small tentacu- 
lar suckers; enlarged 4 diameters; a, a’, largest median suckers; }, 6’, lateral suck- 
ers. , 

Figure 3.—The same. Portion of the horny ring and marginal denticles of one of the 
large median suckers of the tentacular club; much enlarged. 

Figure 4.—Loligo brevis By. Female. Dorsal view; natural size. 

Figure 4a.—The same specimen. Pen; natural size. 

Figure 4b.—The same. Portion of horny ring and marginal scales of one of the large 
tentacular suckers; much enlarged. 

Figure 4c.—The same sucker; less enlarged; front view. From a mounted specimen 
which, by contracting, has everted the denticulated border of the rim. 


PLATE XXXII. 


Figure 1.—Chiroteuthis lacertosa Verrill. Oneof the tentacular arms, outer side; natu- 
ral size. 

Figure la.—The same. Front view of club; enlarged 2 diameters. 

Figure 1b.—The same. One of the suckers, front view; enlarged 10 diameters. 

Figure 2.—Loligo Pealei, var. borealis, Female, in the breeding season. Ventral view; 
about 4 natural size. The mantle has been cut open nearly in the median line and 
the peritoneal membrane partly removed. The lettering is the same as in figure 1 of 
Pl. XXIX, with the following additions: 1, 2, 3, 4, first, second, third, and fourth 
pairs of sessile arms: ¢ a, tentacular arms; d’, external orifice of siphon; o v, ov’, 
ovary, mostly concealed by the oviduct; vo, commencement of glandular portion of 
oviduct; «’, large gland surrounding the oviduct; od’, anterior portion of oviduct; 
op, orifice of oviduct; xx, pair of large, ventral, laminated, nidamental glands; 2, 
pair of folliculated and mottled, accessory nidamental glands; u, one of the ureth- 
ral openings of the peritoneal membrane. 

Figure 3.—The same. Section of gill; enlarged about 8 diameters; a, one of the 
lamelle with the efferent vessel along its edge; a’, its outer end; bo, the main 
efferent or branchio-cardiac vessel, returning the blood to the heart; bv, the main 
branchial vein, or efferent vessel; b, one of the branches supplying a lamella; », 
another vein in the muscular stem, c; d, membrane uniting the gill to the mantle; 
e, membrane running across the dorsal side of the gill. 
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PLATE XXXIII. 


Figure 1.—Heteroteuthis tenera Verrill. Front view of male; enlarged 2 diameters. 

Figures la, 16.—The same. Front and side views of one of the larger suckers of the 
lateral arms of the same specimen; more enlarged. 

Figure 2.—The same. Jaws, side view; enlarged 4 diameters; a, superior; b, inferior 
mandible. 

Figure 2a.—The same. Tentacular club; enlarged 5 diameters. 

Figure 2b.—The same. Pen; enlarged 6 diameters. 

Figure 2c.—The same. Part of the radula; much enlarged. 

Figure 2d.—The same. Part of the radula; more enlarged. 

Figure 3.—The same. Dorsal view of a male; enlarged 2 diameters. 

Figure 3a.—The same. One of the larger marginal suckers of the tentacular club, 
front view ; much enlarged. 

Figure 3b.—The same. Portion of the margin of the sucker, more enlarged, to show 


the scales. 
PLATE XXXIV. 


Figure 1.—Heteroteuthis tenera Verrill. Dorsal view of female; enlarged 2 diameters. 

Figure la.—The same. A group of eggs; enlarged 2 diameters. 

Figure 2.—Rossia sublevis Verrill. 9. Dorsal view; natural size. 

Figure 2a.—The same. One of thesuckersof the tentacular club, side view ; much en- 
larged. 

Figure 2b.—The same. Marginal scales on the edge of the same sucker; more en- 

» larged. 

Figure 3.—The same. Pen, ventral view; enlarged 6 diameters. 

Figure 4.—The same. Ventral view; enlarged 14 diameters. 

Figure 5.—The same. One of the arms of the third pair, from another female ex- 
ample; enlarged 3 diameters. 

Figure 6.—The same. Corresponding arm of the male; enlarged 3 diameters. 


PLATE XXXV. 


Figure 1.—Histioteuthis Collinsii Verrill. One of the largest median suckers of the 
tentacular club; side view; enlarged 4 diameters. 

Figure la.—The same. One of the suckers from next to the outer row, of the same 
club; enlarged 4 diameters. 

Figure 2.—Rossia Hyatti Verrill. Side view of young male; enlarged 14 diameters; 
from life. 

Figure 3.—Rossia megaptera Verrill. Female; dorsal view; natural size. 

Figure 4.—The same. Suckers; enlarged 22 diameters; a, front view of one of the 
largest from the third pair of arms; }, c, d, three suckers from the tentacular club. 

Figure 5.—Rossia Hyatti Verrill. Egg containing an embryo; enlarged 6 diameters. 
The shaded portion represents the yolk still remaining unabsorbed. 

Figure 6.—The same. Pen; enlarged 6 diameters. 


PLATE XXXVI 


Figure 1.—Stoloteuthis leucoptera Verrill. Male; from a specimen taken in 1879; en- 
larged 14 diameters. 

Figure 1la.—The same specimen. Male; upper lateral arm, showing the greatly en- 
larged, middle suckers; enlarged 4 diameters. 

Figure 2.—The same. Young female; ventral view; enlarged 3 diameters. 

Figure 3.—Rossia Hyatti Verrill. A young specimen; enlarged 14 diameters. 

Figure 4.—The same. Adult female; dorsal view; enlarged 14 diameters. 

Figure 5.—The same. Female; suckers; enlarged 22 diameters ; a, one of the largest 
from third pair of arms, side view; b, c, two forms of suckers from the tentacular 
club. 

Figure 6.—The same. Lateral arm of a male; enlarged 3 diameters. 
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Figure 1.—Rossia Hyatti Verrill. Female; ventral view of the head and arms; en- 
larged 3 diameters. 
Figure 2.—Rossia sublevis Verrill. Female; ventral view of the head and arms; en- 
larged 3 diameters. 
PLATE XXXVIII. 


Figure 1.—Stauroteuthis syrtensis Verrill. Dorsal view; , natural size. 

Figure 2.—The same. Lower side of head; s, siphon; e, eye; a, the auditory pore. 

Figure 3.—The same. The siphon, turned back. 

Figures 4 and 5.—The same. Superior and inferior mandibles; enlarged 23 diameters. 
This plate was drawn by the author, from the alcoholic specimen, except figures 4 

and 5, which are by J. H. Emerton. 
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Figure 1.—Alloposus mollis Verrill. Young male; side view, showing the sac contain- 
ing the hectocotylized arm, cut open, so as to expose the partially developed arm; 
+ natural size. 

Figure la.—The same specimen. Hectocotylized arm removed from the sac; enlarged 
2 diameters. 

Figure 2.—The same. Young female; ventral view ; } natural size. 

Figure 2a.—The same specimen. Dorsal view; 4+ natural size. 
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Figure 1.—Octopus piscatorum Verrill. Female; original type. Ventral view; # natu- 
ral size. 

Figure la.—The same specimen. Dorsal view. 

Figure 2.—Parasira catenulata Steenst. Female; front view ; 4 natural size. 

Figure 2a.—The same specimen. Side view of body and head; 4 natural size. 
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Figure 1.—Octopus Bairdii Verrill. Male; ventral view; natural size; h, terminal 
spoon-shaped organ of the hectocotylized arm ; i, the groove along the lower side of 
the arm. 

Figure la.—The same specimen. Hectocotylized arm; enlarged 2 diameters. 

Figure 2.—The same. Male; figured in the act of swimming; dorsal view; a, termi- 
nal spoon of hectocotylized arm. From a living specimen; nearly natural size. 
Figure 3.—Octopus Bairdii var. Verrill. Side view of a young male, enlarged about 

14 diameters. 

Figure 3a.—The same specimen. Terminal appendage of the hectocotylized arm; 
more enlarged. 
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Figure 1.—Octopus Bairdii Verrill. Male; dorsal view from a living specimen ; nearly 
natural size. : 

Figure 2.—The same. Side view, from life ; nearly natural size. 

Figure 3.—The same. Jaws; s, superior; i, inferior mandibles; enlarged 2 diameters. 

Figure 4.—The same. Portion of odontophore ; enlarged 22 diameters. 

Figure 5.—The same. Spermatophores. <A, one with the inner sac (8) partly extruded; 
i, the point from which the extension commences; enlarged 14 diameters; B, another 
spermatophore in its original condition; a, filament at large end; ), filament at 
small end. 

Figure 6.—Octopus obesus Verrill. Male; original type. Basal portion of one of the 
lateral arms, to show the arrangement of suckers; enlarged 14 diameters. 
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Figure 6a.—The same. Terminal portion of the hectocotylized arm; enlarged 2 
diameters. 

Figure 7.—Alloposus mollis Verrill. Part of a large mutilated specimen. Portion of 
an arm, with suckers, from near the base: natural size. 
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Figure 1.—Octopus lentus Verrill. Female; original specimen. Ventral view; % natu- 
ral size. 


Figure 2.—The same specimen. Dorsal view; } natural size. 
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Figure 1.—Alloposus mollis Verrill. Anentire, detached, mature hectocotylized arm; 
£ natural size. 

Figure 2.—Octopus lentus Verrill. Side view of a male; enlarged about 14 diameters. 

Figure 3.—Eledone verrucosa Verrill. Side view of a male; ? natural size. 

Figure 3a.—The same specimen. Distal portion of the hectocotylized arm, to the edge 
of the basal web, showing the terminal appendage and the lateral groove. 
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Figure 1.—Lestoteuthis Fabricii V. One of the tentacular arms; enlarged 2 diameters. 
Figure la.—The same. The larger claw; side view. 
“Figure 1b.—The same. Lateral arm; enlarged 2 diameters. 

Figures 1b’, 1b'’.—The same. One of the hooks; enlarged 4 diameters. 

Figure lc—The same. Portion of ventral arm; enlarged 2 diameters. 

Figure 1d.—The same. Pen, ventral view; a little less than natural size. 

Figure 2.—Desmoteuthis tenera V. General figure of male, dorsal view; natural size. 

Figure 2a.—The same. Teeth of odontophore; enlarged 22 diameters. 

Figure 2b.—The same. One of the larger suckers of the lateral arms; front view; en- 
larged 8 diameters. 

Figure 2c.—The same sucker; side view. 

Figure 2d.—Valve-like apparatus within base of siphon; larger than natural size; S, 
orifice of siphon ; m, median organ; i’, lateral papilla, and 7, medio-dorsal papilla; 
n, n’, lateral cushions, 

Figure 3.—Brachioteuthis Beanii Verrill. Dorsal view of the male; natural size. 

Figure 3a.—The same. Pen, ventral view; enlarged slightly. 

Figure 3b.—The same. Teeth of the radula; enlarged 22 diameters. 

Figure 4.—Desmoteuthis hyperborea. Side view of one of the large suckers of the 3d 
pair of arms; side view; enlarged 8 diameters. 

Figure 4a.—The same. Peculiar organs on the interior of the medio-dorsal side of 
the base of the siphon; enlarged 2 diameters ; i, median, i’, lateral papille. 
Figure 5.—Chiroteuthis lacertosa V. Young female. One of the suckers of the ten- 

tacular arms; front view; enlarged 22 diameters. 
. Figure 6.—Histioteuthis Collinsii. One of the larger suckers of the median rows of 
the tentacular club; side view ; enlarged 2 diameters. 


Figure 6a.—The same. One of the suckers of the sublateral rows of the tentacular 
club. 
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Figure 1.—Chiroteuthis lacertosa Verrill. Dorsal view of the male; a little less than 
three-quarters natural size; ¢ a, stump of one of the tentacular arms, with a few 
of the sessile suckers remaining. 

Figure la.—The same. Ventral view of the pen; enlarged about 3 diameters. 


REPORT OF COMMISSIONER OF FISH AND FISHERIES. [240] 


Figure la’.—The same. Section of the anterior part of the pen; 1a’’, section of the 
posterior part of the pen; much enlarged. 

Figure 1b.—The same. Connective cartilage of siphon; enlarged 3 diameters. 

Figure 1ec.—The same. Lateral connective cartilage of mantle. 

Figures 1d, 1le.—The same. One of the larger suckers of the 3d pair of arms; front and 
side views; enlarged 6 diameters. 

Figure 1f.—The same. Papilla, or rhinophore, from behind and below the eye; en- 

larged 3 diameters. 

Figure 2.—Brachioteuthis Beanii V. Connective cartilage of the mantle; enlarged. — 

Figure 24.—The same. Lateral connective cartilage of the siphon; enlarged. 

Figure 3.—Desmoteuthis tenera V. Tentacular arm; enlarged 3 diameters. 
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